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Schodls; and (9) Beactions to the* Conference. In general, it was 
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PREFACE 



It didn't become apparent, until mid -way ^through the energy-education 
conference, that most of the participants who had traveled to Washington, 
D.C. to be with us were in basic agreement with our theme. 

V 

The participants initially were troubled by our word "dilemma." To 
them, the energy situation was better described as- a "crisis." What brought 
them to Washington and the "Education Confronts the Energy Dilemma" confer- 
^ ence was a keen concern about the role that America's schools could play^in 
solving or coping with the crisis. 

Consequently, many participants were troubled by our deliberate attempt 
to present' many views ^bout the scope of the energy problem. These partici- 
pants tended to think that the speakers would simply state obvious and 
accepted facts about the severity of the energy crisis. By the second day 
of the conference, however, the participants began to appreciate the^ en- 
ergy "crisis" was also ah energy "dilemma." 

Solutions to the energy-forced problem, for example, ranged from 
futuristic scenarios about the promise of modern technology to the intro- 
duction of soon- to-be-available ener^-education classroom materials. But 
these solutions, when pitted against the magnitude and complexity of the 
problem, appeared to many to be overly optimistic or too little too late. 

Our conference was staged to address the whole energy issue, to pre- 
sent a forum for a wide range of views about the complexities of the prob- 
lem, and to encourage educators and members of the energy profession to 
exchange views about the role American schools, can or should play in helping 
prepare a future generation for a vastly different way of life. 

In other words, our conference and its various messages were intended 
to be shared with a much larger audience than those in attendance with us 
for three days in June. 

V 

We're never going tp be able to ccanprehend the consequences of the 
energy crisis, nor resolve the dilemma such a crisis creates, by assem- 
bling groups of 300 concerned ci^iizens in conferences. The debate must 
take place in a much larger foruin. Thus it's our hope that these pro- 
ceedings will contribute to that necessary dialogue. 

/ 

The conference was sponsored by the Council for Educational Develop- 
ment and Research (CEDaR) , a na/tional association of institutions engaged 
in educational research and development, jajnes H. Perry, executive direc- 
tor of the Southeast Educational Development 'Laboratory , Austin, Texas, 
served as program chairman. Jbseph Tallakson, senior associate within 
CEDaR' s Washington Office, was the conference coordinator. Supporting 
these two individuals in a multitude of ways were the other .CEDaR staff 
members: Mary Saily, Anne McLaren, and Margaret Johnson. 



.The Council for Educational Development and Research -also wishes to 
acknowledge the financial backing and strong support it received from the 
corrference's primary funding source, the Energy Research and Development 
Administration. The two project monitors Were Donald D. Duggan, chief, 
Education Branch, Office of Public Affairs and Joseph E. Rogers, Jr., 
Education and Trailing Program Specialist, Office of University Programs; 
Their willingness to advise, but not 'direct, enabled us to sponsor a con- 
ference that was applauded by its participants for both its candor and its 
diversity of views. 



E. Joseph Schneider, Executive Secretary 
Council for Educational Developnent and Research 
Suite 206, 1518 K Street, N.W. 
Washington, D.C. 20005, 
202-638-3193 
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Sunnnary of Conference Proceedings • 



"EDUCATION CONFRONTS THE ENERGY [flLEMMA'^ ^ 



SESSION I OUR ENERGY CRISIS AND EDUCATION: .A CRITICAL ASSESSMENT 

^ Charles J* Cicchetti, economics professor at the University of Wisconsin, Madison, 
and chairman of £he Wisconsin Public Service Commission, gave the opening 
conference address. His remarks . centered on the historical economic relationships 
tha^t have led us inte the current energy crisis. 



SESSION II THE ENERGY AGENDA AT THE OFFICE OF EDUCATION " 

Commissioner of Education Ernest L. Boyer outlined the Office of Education plans 
for energy education. Foqusing on the three »»E's'' of energy, environment^ and 
engagement, Boyer proposed the establi3hment of an Energy/Environment Action 
Center in the Office of Education to provide information and technical assistance 
to schools and colleges; to support the training of new energy and environment 
professionals; and to, initiate. the development of new curricula materials focused 
on the three **E»s." 



SESSION III ENERGY RESOURCES: SCENARIOS FOR THE FUTURE 

Edward J. Hanrahan, director. Office of Analysis, Division of Planning and 
Evaluation, Energy Research and Development Administration, opened this session 
^ with a* description of the administration's projections of our energy future. 
Basically, Hanrahan described a future world gradually diminishing its reliance 
on finite fossil fuels such as oil and gas while utilizijig coal during the 
transfer to an age fueled by alternate renewable energy resources such as nuclear 
and solar. 

Earl Joseph, staff scientist with Minnesota-bashed Sperry-UNIVAC gave the first 
reaction to Hanrahan' s scenario. Joseph predicted that high technology hardware 
now in the development stages would b^ the primary means ' of -combating the 
energy crisis. 

And finally, Joanna Underwood, director of INFORM, New York City, challenged the 
previous futurist scenarios as unrealistic to our needs. Ujiderwood sought a 
reordering of economic incentives to reflect realistically the cos^ of energy 
to society. Resolving the energy crisis, then, would force change^ in consump- 
tion patterns and values according to reality. 



SESSION, IV MORAL DILEMMA OF ENERGY' EDUCATION 

Edwin F^nton, professor of American History at Pittsburgh's Carnegie-Mellon 
University, » gave the luncheon address. Given the complex nature of the energy 
crisis and the overwhelming influence of the latent curriculum advertising 
high-energy consumption, Fenton concluded that the school's role should be to 
instruct students according to the government's energy conservation themes. 
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SESSION V CONSTRAINTS INFLUENCING EDUCATION'S ROLE ' 

A comprehensive energy education program will undoubtedly iflclude conflicting 
perspectives. This session featured a panel representing .alternative viewpoints 
on the' energy dilemma and the role schools should play in coping with it. The 
panel was chaired by Merilyn Reeves^, member of the National Energy Committee of 
the League of Women Voters. Panelists included: Bill J. Cunningham, economist, 
AFL-CIO; Merrill J. Whitman, acting executive director, Americans for Energy 
Independence; Richard B. Scheetz, coordinator of educational services, Edison 
Electric Institute representing thte Energy Educators Forum; and Richard P. 
Pollock, -director. Critical Mass Eriergy Project representing Ralph Nader's 
Energy Task Force. 



SESSION VI ENERGY EDUCATION: WHAT'S BEEN DONE*TO DATE? 

Several federal agencies have already initiated energy education efforts ranging 
from the development of curricula supplements and teacher training materials t^ 
labor force projections and specialized postsecondary training. Key federal 
energy education spokespersons comprised this panel chaired by Donald D. Duggan, 
chief. Education Programs Branch, Office-t)f Public Affairs, Energy Research and 
Development Administration. Jhe panelists included: Rene M. Vawter, marketing 
specialist. Office of Conservation, Federal Energy Administration; John L. 
Snyder, director. Modes Development Program, Division of Science Education 
Development and Research, National Science Foundation; Walter J, Bogan, Jr., 
director. Office of Environmental Education, U.S. Office of Education; James C. 
Kellett, Jr., assistant director for education and training, Off ice of University 
Prograjns, Energy Research and Development Administration; Willis J. Nordlund, 
special assistant. Office of the Undersecretary, U.S. Department of Labor; and 
John W. Eberhard, research psychologist. Office of Driver and Pedestrian Research, 
National Highway Traffic Safety Administration, U.S. Department of Transportation. 



The educational practitioner in the field will bear the ultimate responsibility 
of providing energy education to elementary-secondary, postsecondary, vocational 
school students, and to some Extent, the general public. Twelve education 
associations delivered statements to the conference outlining their memberships' 
views on the role and responsibility of the schools in preparing students to 
cope with the energy dilemma. 

During two concurrent panel sessions, the following association representatives , 
presented their respective views: Joel L. Burd'in, associate director, AJ^erican 
"^Association of Colleges for Teacher Education, Washington, D..C.; Charlott^ 
I^riedman, legislative assistant, , American Association of School Administrators, 
Reston, Virginia and Joseph Ringer, Jr., assistant superintendent of schools^.^ 
Arlington, Virginia; American Federation of Teachers, Dal Lawrence, president^ 
Toledo Federation of Teachers, Toledo, Ohio; and American Vocational Associatifetn, 
Charles O.^^WKitehead, president, 'State Technical Institu\e, Memphis, Tennessee. \ 



SESSION VII 



PRACTITIONERS DISCUSS THEIR FUTURE ROLES, RESPONSIBILITIES 
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Gordon Cawelti, executive director, Association for Supervision and Curriculum 
Development, Wasfiington, D.C.; Council of Chief State School Officers, Calvin 
E. Anderson, energy project director, Colorado Department of Education, Denver, 
Colorado; Council of the Great City Schoots, Edward's. Foster, ^r., member, 
Toledo Board 0/ Education, Toledo, Ohio; Alan Ladwig^ president. Forum for the 
Advancement of 'Students in Science and Technology, Washington, D.C.; Natipnal 
Association of Secondary School Principals, Richard E. Bamberger, supervising 
principal, Schodack Central Schools, Castleton-on-Hudson, New York; Ann P. Kahn, 
secretary. National Congress of 'Pai*0nts and Teachers, Chicago, Illinois, 
A. Donald Blakeslee, co-chair. Standing Committee on Instruction and Professiol^al 
Development, National Education As^sociation, Washington, D.C.; and Nicholas 
MaravelL, legisli^tive assistant. National School Boards Association, Washington, 
D . C . * J ^' 

V 

SESSION VIII POLITICS OF ENERGY EDUCATION 

Senator Claiborne Pell, chairman. Human Resources Committee's Subcommittee on 
Education, Arts, and Humanities in the U.S. Senate, gave a major luncheon 
address. Senator Pell authored tha "School Energy Assistance BilT' that 
provides' funding to schools to offset rising energy costs and to retrofit 
buildii)gs to conserve energy. 

Senator Pell said the primary energy educators are the family unit. The education 
community, representing somd" of the worst offenses in energy waste, should be 
working^ in conjunction with-the local communities in resolving the energy dilemma. 
Noting public apathy towa^rd the energy crisis and the continual increase in 
consumer consumption patterns, 'Pell noted: "Our progress is still^ more symbolic 
than fundamental." He'concluded that the energy battle "needs to be fought in 
public debate and in the media, not in academia." 



SESSION IX CONFRONTING THE ENERGY DILEMMA 

Several nationally known research and development experts described current 
•instructional programs, and others under development, that are designed to, assist 
educators in teaching about the complexities of the energy dilemma. Panel members 
included: American Association of Publishers, Sturges S. Gary, editor-in-chief. 
School Division, Scholastic Magazine; John C. Jones, president and Edward Dal ton. 
Energy and Man's Environment, Portland, Oregon; Bela H. Ranathy, director, 
'Instructional and Training Gystem Program,. Far West Laboratory for Educational 
Research and Development, San Francisco, California; Audrey Champagne, co-director. 
Individualized Science Program, Learning Research and Development Center, University 
of Pittsburgji, Pennsylvania; and John ^1. Fowler, director of >BpiBcial projects. 
National Science Teachers Association, Washington, D.C. 



SESSION X THE MEANING OF SCARCITY 

Richard J, Bamet is the co-founder and current co-director of the Institute for 
Policy Studies in Washington, D.C. He is the co-author of Global Reach : -Tjie Power 
of the Multinational Corporation . Bamet presented his views to the confei*ees in 
a major after-dinner address.* I: 



/ 
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Basically, Batnet sees a crisis of understanding in the world as basic resources 

become scarcer and Third World countries^nd industrialized societies vie for 

positions in the global* economy. The complexity of the resource problems 6n an 

international scale, according to Bamet, should be taught in the classroom to 

heighten students' awareness of possibilities, both positive and negative. • 

♦ * 

f 

Bamet warned that the impending crisis of scarcity threatens democracy as a way 
of life. He asserted that the free enterprise values of greed, envy, and 
competition are "incompatable with the survival of freedom in the next generation.' 
For democracy to' survive in the future, he called for a reordering of the economic 
order "to share the resources in equitable and rational ways" and for a new 
emphasis in an interdependent world on the values of community, cooperation, and 
mutual aid, • 



SESSION XI IMPACT OF THE CARTER ENERGY PROGRAM ON AMERICAN SCHOOLS 

James D. Bishop, Jr. is assistant to James >Schlesinger, head of the Whita House' s 
Energy Policy and Planning Staff. In addition. Bishop serves as director of 
communications and*^blic affairs. Federal Energy Administration. 

In his address. Bishop focused on the general apathy and unawareness of the 
American public to the energy crisis. 

Bishop asserted that the Carter administration has boldly faced the energy issue 
and proposes an 8-10 year transition period preserving freedom of choice for 
Americans. Unless our society can band together in a spirit of community to 
tackle the problem. Bishop concluded, "the cold, dead hand of government will be 
tapping us on the shoulder with some regularity." \ 

Education^ according to Bishop, offers the best window to the future. It can 
help us develop the "kinds of tools we'll H^eed to manage the future when it;^ 
comeSf" he said, '^because, if we don't, thV future that is facing us is going 
to be far different and far more chaotic than anything that you and I would 
dane to imagine in public." 

SESSION XII REPORT TO THE CONFERENCE 

The conferees held small group discussions on the energy education issues 
presented to the conference. Charles A. Whitehurst, professor of environmental 
engineering, Louisiana State University, served as coordinator of the discussion 
groups, and thus reported to the total conference his concensus of) the groups' 
deliberations. ^ f 

SESSION XIII REACTIONS TO THE CONFERENCE ^ ^ 

Elizabeth Dodson Gray, co-director of the Bolton Institute and Harold L. 
Hodgkinson, former director of the National Institute of Education and presently 
executive director of the American Management Association's Professional 
Institute, provided critical appraisals and summarizations of the conference 
proceedings. 
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Gray opened her remark^ with s^ome aecolades for the comprehensive nature of^ the 
conference and the diversity of viewpoints and^ criticism for the conference's 
structure and setpng. She then suggested that future energy education should 
be holistic in i^ture, -realistic in content, and oriented to 
students t& make ohaices about their lives and futures/' 



'empowering 



In conclusion, Gray suggested, a "paradigm change" involving taking individual 
feelings seriously, particularly children's feelings. As individuals fac? the 
uncertainty of the future with its inherent problems and potential,. a new 
consciousness of individual purppse must evolve, individually, 

Hodgkinson advised the conference to consider the concept of reciprocity or the' 
-•teaching of relationships in energy education. He concluded that ^future 
curricula should not focus on just energy edjucation, but rather, the teaching 
of generi^^ competencies. These include the ability to break a problem down 
into its various parts; the ability to analyze a problem in terms of creating 
analogies; the ability, to create options from the available information; and 
"no proclamation of success until the test data are in." 

In other words, he said th^t the most important element in energy education is 
how the student processes the information received, not the information, itself^ 
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SESSION I 



OUR ENERGY CRISIS AND EDUCATION: A CRITICAL ASSESSMENT 



Charles J. Cicchettij econc3miB^H|S|!lo'r ,at the University of 
Wiscopsin, Madison and ChairmS^P^the Wi^ccjnsin Public Service 
Commission, gave the cipening confett:ence address. His remarks cen 
tered on the historical economic ^relationships that have iW us 
Inljp the current--eTiergys^crisis. 

t 



r 



OUR ENERGY CRISIS AND EDUCATION: A CRITICAL ASSESSMENT 



i 

Intrcxiuction 



Chaarles J. Cicchetti, economics professor. University 
of Wisconsin, Madison; and chairman, Public Service 
Conmission of Wisconsin 



We heir Ji Jot about crises these days. In fact, someone has recently 
said that we aure suffering from a •*crisis of crises." This is probably 
triie. We seem to jump fron one straining national issue to another. 
Nonetheless, I believe that our energy crisis is quite real! The roots 
of it have been ^peurent for some time, but its reality has only recently 
become fully appreciated by both the citizens of this country and our 
national leaders. 

«i * ' ^ ^ 

There are two fundamental facets of our energy crisis, that I believe 
must be understood before we can begin t<:> decide on the appropriate methods 
for solving some of our very pressing nationa^-^ejxergy dilemma^. First, we 
must understamd the historical basis of our currerit energy crisis. Secdhd, 
we must appreciate the true nature of long-term resource scarcity and the 
dangers inherent in, exponential growth in energy consumption. 

in addit^ion €0 under stamding our energy problems, I believe we must 
also come to understand the vaurious ways in which problem solving in gen- 
eral tends to be formulated by our highly complex society. This consid- 
eration will allow me to strike the second^ major theme of my remarks today. 
That is, tJ\e roli^hat education must play in resolving and understanding 
sodiety's gpoiojig list of problems. 

Historic Perspective 

I have always found it surprising that for sxiany' people in this country 
October of 1973, and the Arab oil embargo, was when they first realized 
that the world oil supply was controlled by an oil cartel. The reason I 
have felt that this is ironic is that I believe that for some htindred 
years the oil indus-try in this country, and indeed the world, has been 
dominated by one form or amother of an oil ceurtel in the sense that sup- 
pily has been controlled to keep prices high.. It is important to Hinder- 
atand the histbric evolution of the many faceted and evolving -oil cartel 
in order to understemd how our present state of affairs came about. Fur- 
themK>re, it is important to be able to understamd the policjr solutions, 
which have been used in the past to set national energy policies even _ 
when they have failed, in brief, we must understand yesterday's policy 
failures in order to better understamd and more clearly define tomorrow's 
energy solutions. 

Let me first recount a brief history of the evolution of the U.S. 
oil cartel: 

• 

' John D. Rockefeller first gained control of petroletjm trans- 
^ portation and refinery capacity in the United States, but 

after several decades the U.S. government forced him to 
divide his empire. 
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In the early part of this century , the governments of -oil-produc- 
inp states enacted so-called "conservation" laws. Each state set 
production levels that contrplled supply and helpejd keep the 
prices of crtide oil^ oil producer^' profits, cuic^ gti(€e\income - 
taxes high. • / ^ 

When the economic depression of the early 1930 's hit the U.S. 
economy, the demand for crude oil droppec^ sharply. Producing 
states amd oil ccmpcuiies began to lower their prices to compete 
for tihis reduced' demand. President RoOsevelt developed and pro- 
moted legislation to form an Interstate Oil Ccanpact Commission. 
This act tequired the producing states to coordinate their pro- 
duction restrictions. It was also made illegal for any state to 
sell oil which exceeded predetermined crude oil production limits. 
The U.S. government, in conjunction with state governments, es- 
tablished the quantity of eil that would be produced in the United 
States amd kept prices' high. 

After Wbrld War II, the United States was no longer self-suffi- 
cient in crude oil production, itie vast reserves in' the Middle 
East provided an ^alternative source of reserve at a very low 
coft. in order to protect domestic oil producers, a 'voluntary 
Import ttvota program was initiated iy President Eisenhower in 
the early 1950's. When the voluntary program failed. President 
Eisenhower established a mandatory oil import quota progrcun, 
which he claimed protected the national security. Later imports 
would be set at a fixed percentage of domestic production. Once 
again, supply of oil was controlled by the federal government. 
The^i^tate^lmd federal -governments fixed dcanestic production. Since 
the/ level of oomestic^ production determined the basis for in^KDrts, 
thils meant th^ the entire supply of crude oil in the Unf'ted States 
wasX^jon^tr^l^^ Prices were kept high. 

Erom the late 1950 's until the spring of 1973, import -quotas and 
domestic production were fixed by the U.S. in order to keep out 
cheap foreign imports and to keep' the U.S. domestic oil producers 
protected from that sourpe of competition, l^iis meant" that U.S. 
oil consumers paid twice as much for crude oil consunrotion than 
they would have padd -had in^rts b^en allowed to freely enter the 
U.S. It also meant, as isome critics of the program have indicated, 
that our national energy policy was "to drain America first. " ^ 

By -the end of 1971 and early 1972, it was clear that, domestic oil 
production was leveling off in the U.S. At the same time, demeuid 
for petroleum products continued to increase at a brisk pace. 
Ihis put pressure on President Nixon to increase the oil imports 
that were allowed to enter the O.S. He did this on a temporary 
emergency basis. This meant that the smart people in the U.S. 
oil industry were encouraged to Search for oil iii Washington, D.C., 
rather than in the oil production regions of the U.S. It also 
9*eant that needed U.S. refinery capacity wats built outside of the 
U.S., because of th^ enormous capital investment and the uncer- 
tainty about cbntinued imports of crude oil caused by their ^em- 
i)orary nature. 
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During this sam^ period, the petroleum exporting countries 
were increasing the posted price that was used to calculate the 
tax responsibilities of the major oil companies producing in 
the OPEC nati(fns. .At this time, the amount of tax that was paid 
^ per beunrel waa^ allowed to be credited agai^ist the U.S. corpprate 
income tax obligations of these same oil companies for the U.S. 
portion^ of titeir businesses. ^Because domestic oil prices were 
raised along with tihe OPEC prices, multi-national oil companies 
• Were willing partners in the OPEC price increases prior. 'tuD the 
' embargo. The taxes oould be paid out of U.S. tcoc obligations. 
At the Scune time, price increases attributed to posted price in- 
crea'ses were perAitted to be passed on^to the U.S. consumer. 

^ By the spring of 1973, President Nixon was under pressure from 
the major oil compaiiies, who were unable to get sufficient crude 
^ - ^ ^oil for their refineries and meet the product demands of their 
customers. He ended the Mandatory Oil Import Quota Prc^ram. 
For the first time, large non-quantity-controlled products and 
trnade oil were permitted to flow into the U.S. economy. At th/at 
/ point in time, the U.S. -price of crude oij. was cdx>ut $4.25 pe^ 

barrel, whijLe the imported price of that same crude oil was^nly 
about $2.00 to $2.50 per beurrel. Just prior to the emnoupceraent . 
of the OPEC embargo in 1973, a slight downturn 'in the^^cdst of 
^ crude oil in the U.S. was perceived. But, before customers could 

benefit, viar broke out in the Middle East. Along with that war / 
came the political and economic realization of the strength that 
— i * the producing countries possessed with respect to world oil pric- 
^ ing. The price of foreign oil increased by' more than 500 percent 

in less than six months. In addition, the quantity of oil that 
was avail£d3le for consumers was curtailed. 

TftiB reality of our past national energy policy ha^ been that the fed- 
eral government, state producing governments and oil companies have con- 
ducted them^selves in such a way that our national energy policy has benefited 
a small special interest, ^ile costing the rest of the nation dearly. The 
^ prevalent pattern inherent in our national energy policy strongly suggested, 
if^ i,t ^id not require, that oil companies spend consider€d>le resources search- 
ing for oil profits in our nation's capital. We all know t^at there are not 
amy oil resources to be found here in Washington. But the past fifty years 
iMicate that by achieving more favorable regulations, new interpretations 
of Existing regulations, better tax treatment and more, the greatest oil 
profits were to be found here. 

The sorry history of mutiial gover^iment and industry involvement in our 
oil industry did not stop with the Arab otl embargo in 1973. Since the oil 
embargo of 1973, we have^ added severed new dimensions 4xv our Federal-Corporate 
oil policy at the national level. .Just prior to the tanbar^o, oil imports were 
less than 25% of our total oil consumptiork And almost half of this cSune 
frooi Canada. Today* the circumstances are>quite different. > In some months 
xOil imports" equal half of our oil consumption. Canidiap oil imports^ into ' 
this country are almost non-existent. 



Surprisil^, ^en outrageous, as it may \je, for some time now our na- 
tional policy l)as. been one of rewarding import^ with higher profits, while 
digcduraging domestip oil with lower profits and unfayorable regulatory 



policy. Under these circumstances, our oil imports have doufcXed, coming at 
the -same tiaje from less secure, foreign sources, while our* consumption in 
this country has' remained relatively stable. ^ \, 



'^The^ oil embargo has ended. More importantly, the skort-term oil 
shortage. ia over. The system of having one oil refiner sell low 

. cost domestic oil to another refiner has not ccnnpletly ended. 

- Under these circumstances, an oil company that has loW cost oil 
is sometimes required to siell its low cost oil to Uts competitors. 
, In order to Heep its share' of. the market, the -"seller* is forced 
to turn to "new" dctaestic oil or imported oil, which costs at . 
least $7 loo more per barftel. It is no wbnder that domestic oil 
production has been declining ever since the embargo began and 
Project Independence was announced. . 

The Entitlement ^rogi:am complicates and aggravates the first pro- 
gram. Oil refiners- that^use^ imported oil are-^aid $7.00 per 
^ barrel (the difference between "old" and "new'^S^ produced in ' 
*the U,5.Mfor a portion of the imports that the^use in tiheir re- 
^fineries. A national index of imports is established each month. 
Some! companies ^all on the winning side of this indeaf and receive 
entitlement payments, while dthers are lasers. They must pay. 
Oil ccmpanies are encouraged to shift into the winning category, 
thus rewarding imports and discouraging doovestic oil production.' 
As a nation, we have become much more heavily dependent upon im- 
ports as a source of crude oil in our domestic refineries. 

Although frequently changing, the Old Crude Oil Allocation Pro- 
; gram and Entitlement Program have been with us for some time. 
The more recent incentives of the federal government, which en- 
courage import^, have been with us only for the last few months. 
The Energy Policy and Conservation Act was worked out as a com- 
promise between President Ford and the Congress. Oil companies 
have been promised tl^t if they^-^st wait 40 months and leave 
their "old" oil (priced at $5.25i in the ground, they will be 
able to charge two or three times as much for that same oil (new 
oil is priced at about' $12. ,00, to $14. Op per barrel). There is no 
question that oil. companies in increasing numbers have decided as 
a result that it \s ^in their interests to leave known domestic * 
oil in the groulid atnd^^tu^n instead to imports. 

Eve^ ^e parteipn of price increases that are 'permitted under the 
impl^entation of the Energy Policy and Conservation Act discour- 
ages dc^es'tic oil production. The two-tier oil price system has 
been retained and the price of new domestic oil is increasing. 
The ccmipanies leaving "old" oil' in the ground will be doubly re- 
warded at* the end of 40 months, if this "old" oil price, is brou/ht 
up to parity with the new domestic oil prices, which *have been 
allowed to escalate all during thi,s period of ^time. Refiners cur- 
rently using imported pil will have refined products which are 
more competitive, sir^ce they will be cheaper than products made 
from the "new" domestic oil, unless OPEC decides to rai^e the 

^^rld price to parity with this neW "new" domestic oil price. 
Because of these regulations the most econcanical thing for domes- 

\tic oil producei^ is to import more oil during the next three 



years, and thep to "rediscover" oil th^t has been left in the 
ground. In our curi;ei5t surplus petroleum €nergy market, it is 
illogical to retain allocation rules, •encourage imports, and 
discourage domestic oil production. ' This does not mean that we 

^ should forget all petroleum regulations. Instead, we must draw 

the line intended by the Congress in the Energy Policy and Con- 
servation Act. We must not permit oil prices to be set at monop- 
oly levels by the international* oil cartel^. Neither should we 
• retain product aiKl crude volumetric ailppa^tions,, which will accom- 
plish the same thing. We must not allow any policy 6D;put the 
nation's economy more squarely under the coJitrol of the interna- 
tional oil caartel. There is a di/ference between regulations ^ 

^ • which control oil prices, encouirage domestic production, and dia- 
courage oii imports — • and those, regulations which have ^exactly 
the opposite effects. 

I*will say more l:)elow about how President Carter's energy package ad- 
dresses these current fundamental policy failures.' Suffice it to say oil 
companies are ratioijtal. They respond to the economic signals given them 
by government. Until this point, government has signaled greater value 
associated with imports and lesser value associated with a^^large p6rtion 
Uat least half) of our domestic oil production. Histo^ica^y and currently, 
^this is ah utterly !poor record -with respect to o\ir national energy policies. , 

Most of my friends and even most pi my critics cpnsider me to be a 
libeiral, so I should hasten to add> that while I engage in' a strong indict- 
ment of past government solutions to our national probl«ns, national energy 
prdMrems in particular, I do not believe that this necessarily means that 
government does not have a role to play in solving our energy problems. 
However, we must take a string heurd look at the source of the problem. We 
m\ist also recognize^ that even if it is necesscury for government intervention 
to solve social problems, it is not always sufficient to have that interven- 
tion. The job does not end when government steps in. The Carter approach 
to these problems is based upon a different philosophy. Before discussing 
it we should consider the depth of our energy problems. 

The Long-Term Problem 

/ It is \fseful at this point to switch from this dreary and gloomy his- 
tox/icai record to the future because that aspect of our energy crisis must 
also be understood. Some^hink that merely removing government involvement ' 
wiliN^ventually, under fre^ market conditions, lead to a solution of our en- 
ergy problems. Their view is wrong, because while theoretically virtuous, 
it is too 8lj(5>^e. T?he "free marketeers'* have a very serious misunderstanding 
of the long-term nature of our energy crisis. First, let me point out, that 
if we take a careful emd very optimistic view of the total resource base of 
either-the United States or the entire %iorId, %#e find that if world energy 
consumption returns to the rates of growth, n^ch existed prior to the^ oil 
embargo of 1973, 3.4% pi^r year for the U.S. and 5.6% per year for the world, 
then even using a very optimistic view of the total resource-base, the United 
States has 44i-year8 of remaining energy resources. For the world, the sit- 
uation is worse, even including th^ prolifically abundamt Middle East, it 
has less than 37 years of resources to sustain the rates of growth in con- 
sumption that existed prior to the 1973 oil embargo. 
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We often hear that in this country we have hundreds of years worth of 
icoal remaining. Therefore, it is presumed that we can be smug about our 
long-term' Energy resource needs. .This is totally wrong, while factually 
correct. The explanation to this inconsistency is that while we may have 
hundreds of years worth of coal remaining, it is hundreds of years of coal 
for existing uses* and levels of consumption. If in the future, as natural ' 
gas, oil, and even uranium become less available as they are used up by our 
constantly growing appetite for energy resources, then the nation will switch 
over to cokl as its basic fossil fuel. 

We must not lose sight of the fact that while oil and natural gas 'Rep- 
resent 8% of our resource base in this country, they currently^ represent^ 
75% of the total energy consumption that taJws place within the United 
States. Once the petroleum resource base has been consumed, if we are go- 
ing to continue to drive our automobiles, heat our heroes, power our factor- 
ies, lubricate our machines, and utilize petrochemicals, we. are goftig to 
have to us^ coal as a substitute for petroleum and not just for the purposes 
It has been used in the past. If this kind of conversion takes place, we do 
not have hundreds of years of coal remaining in this country. Instead, if 
growth in energy use continues as in the past, we have 50 ye^irs of our re- 
maining energy resource base. ^ , - 

At the risk of sounding redundant, growing at the world rate of energy 
Consumption means that in less than a decade and a haie, the United states 
and the jrest of the world, will use as much, new energy as has been used in 
all of the recorded history prior to 'that period. In another 15 years this 
would happen again, even iiicluding the doubling effect in consumption of the 
previous 15 years. Con^und growth in energy use must be checked. Failing 
to heed this warning will mean that the world will use up its energy capital 
within' the lifetimes of most of the students that we ccme in contact with in 
our teaching. 

Even these numbers do not convince everyone that we i^ave a re^ energy 
resourpe problem. They somehowj^ant__ta believe the "Apollo 

syndrome." in other words, iT we can put a man on tha^^Broon, we can solve 
any technical problem once we' resolve to do it. ^ teve a friend, v^o has 
performed a very' interesting and important calculattt>n. ' To me these calcu- 
lations show that there is a real limit on the amount of resources that we 
could ever hope to have available. He begins his ana^sis with an assump- 
tion that the whole sphere, called Earth, is made out of coai/. in other 
words, that there is coal at the center, not just, the stirface, and the entire 
sphere is coal. He calculated that if this assumption were true, and of 
dour se, ^nobody believes this to be the case, continuing tfc use energy at 
rAughly , today's level of consumption,' we would have sometAing like 163 
billion years before we would run out of this coal. Howevei?, if world en- 
ergy use growth rate of 5.6% per year were to continue in the future, in- . 
stead of having 163 billion yeara of coal, he found that such an incredible 
resource base would only last for a little more than four centuries or 421 
yeeurs. ' 

This analysis is a very sobering realization. It shows the power of 
compotind rates of growth; it shows the i^iherent danger from allowing com- 
pound rates of growth in energy use to go unchecked. This is especially 
true %rtien we realize that of course the Earth is not made entirely out of 
ooal. To sum up, whether im believe 1^ or not, whether we want to address 




it or not, we roust recognize tfiat there are r9kl long tentl resource limits, 
and not long term in terms of hundreds of years, but in a matter of a decade 
or tvpo at most. 

It is essential that we establish fundameffbal re-directions and reassess- 
ments of o\ir energy consumption patterns and habits. Failing this, the world 
will have to face a much more serious and dramatic societal restructxiring than 
it has ever faced at any point in history. The sin?)le fact is tiiat a world: 
that runs out of energy; that runs out of resources; . that no longer can prcnn- 
ise to millions of its f ellow-citrzens that there is a better life to be had 
in the futxire? is a world that is going to have to face up to political and 
income redistribution problems on a massive scale. These will make the vari- 
ous social refoafms, political reforms, and military a.ct ions of the pa^^k^geem 
inconsequential* by comparison. \ 

The President has said that our energy cris^-s is the moral equivalent 
of %^ar.^I believe, unlike many of the critics of the president , that 
his warmng is an understatement rather than an overstatement of the reality. 
I find it quite regrettable that so -many peopl^ have failed to cOTie to grips 
with the severity and the pressing natxire of our resource, energy, and en- 
viroimental problems on a global scale. This generation and the succef'eding 
generation, that we are cxirrehtly teaching in 6ur schools,' must solve these 
probl^s in terms of technical, regulatory, educational, or economic solu- 
tions. We must either break past trends and change the current reality, or^_ 
in the futxire we are going to be dealing with much more fundamental and pass- 
ing problems. * ;y 

The President's Plan and Education's Challenge ^ 

I would now like to move from making the general case that we indeed 
have multi-faceted energy crisis. As I have ^argued, we have an historical 
energy crisis due to an almost total failure on the part of governiQent ac- 
tion in the past. To those who have taken the time to si% down and^. under- 
stamd the numbers, it is appeurent that energy problems of th<&- future ^ are 
pressing in on us very rapidly. Both lines of thinking are i^ismal, ^t let 
us get optimistic and begin to address possible solutions. 

It is not my intention to engage in partisan politics today, but I , 
think it is very useful to understand some of the specifics and philosophy 
that underlie President Carter's energy proposals. It is useful to relate 
them to both our past experience, current inherited policy, aiKi future en- 
ergy problems fihat are becoming so readily apparent and will become even 
more so in tte months and ye^rs ahead. 

While I will resist a politically peurtisan discussion, I will engage 
the diftcussion in disciplinary partisanship. After all, I am an economist 
and I tend to favor an economic solution to many of our social problems. 
I will also try to highlight and isolate the role that education plays and, 
moref in^rtantly, is capable of playing.' At the outset,. I am sorry to re- 
port that, I believe education is failing.^ 

I flpefid a lot of time teaching and lecturing at different universities 
around the country. I recall the first Earth Week in which I spent a good 
deal of time traveling from one caunpus to another speaking about environ- 
mental problems. I have not forgotten one of the speakers, who after a 
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rather long day of discussion and debate stood up to summarize the day's 
discussion. He concluded that there were foor basic solutions to tur en- 
vironmental problems. His summary could also be applied to the solutions 
of our energy crisis. But the most astute thing, he said, was th^t the 
preferred solution to' the pifoblem depeix^ed upon the discipline of the 
spacer. 

He pointed out" that engineers ^proposed highly technical solutions. 
When it came to environmental problems, they saw a giant plumbing system 
could solve our problem of pollution merely by connecting all the various 
interdependent parts of society into one giant recycling and reprocessing 
system in order to keep the world clean and provide new resources for future 
economic growth. When it comes to applying that same kind of engineering 
logic to solving our energy problems, we hear of new technological solu- 
tions to get oil from coal, to get energy fr6m the sun, to get energy frcto 
the atom, to find ways of, going deeper down into the earth's core to pull 
out oil, natural gas,j^oal, uranium, etc. . * 

The educational salution is also frequently proposed. It is believed 
that if we can just change the way people think about energy, and the en- 
vironment, we can solve our resource problems. This .is the basis of the 
current educational process in the primary and second^iij-y schools in this, 
country. Achieving a change in philosophy, a change in mentality, a change 
in the way people think, will lead to a voluntary approach for solving our 
environmental and our energy problems. It is averred that education could 
change taste, preferences and the way in ^hich we make our social decisions, 
spend our public dollars and conduct our .private lives. 

The third approach is the lawyer's regulatory approach. To many people 
environmental or energy problens require new forms of federal, state and 
local regulations. These include regulations to prevent pollution; - to achieve 
pollution-free automobiles; to achieve new building qpdes and standards for 
insulation; to achieve improved mileage ratings for automobiles; to improve 
efficiency ratings for appliances. Jn other^words^ it is, believed that a 
regulation foi this-that-and-the-other aspects of our public, private, cor- 
porate, farming and day-to-day lives will solve all our resource problems. 

Finally, there are the ecoho^ists.) (Applause 1) Our proposed solution 
is premised on a belief that price sii^nals cai? and should play an important 
function. We economists beTieve that: we poi^lute because the environment, 
although an important factor in the productive functions of our society, is 
treated as a "Tree good because it is not owned by anyone. Our credo is that 
by imposing a tax on the ehvironmeftt, we will achieve a 'reduction in its use 
and, therefore, an improvement In its quality. We hav« similar views with 
respect to energy. Energy will be scarcer in the .future than it is today. 
Paraphrasing the President, current energy prices are based upon yesterday's' 
cost when tcMnor row's costs and problems are expected to be' much more signifi- 
cant: This leads to serious mis-signals for society and, therefore, leads 
to the overuse of energy, as well as, extra destruction of/the environment. 

There are four philosophies, or approaches, for solving the social 
problems of energy, conservation, energy supply, and environmental protec- 
tion. I have a strong belief that in solving and resolving oxir energy and 
environnental problems that a combination of all four of these approaches 
a^d philosophies must he utilized. However, I also believe strongly that 



the^last one, the economic approach, has not been adequately used or conr 
sldlred by society. 



This all serves as a proper introduction to my views on President 
Carter*8 proposals* The thing that I find most striking about his pro- 
posals is that while h^ has all f our ^ingredients in his package # for the 
first time ^n the last fbrty or fifty years, the econcsnic-incentive approach 
f|0r solving a national problem has come to the forefront. This is not sur- 
prising, when you count the number of economists in his ceQ^inet that he has 
advising him on energy policies. But it is very different from the treuii- 
tional "bucks cuid bureaucracy" approach to our growing list of problems. 

The President's energy plan is based upon a strong belief that ot^r en- 
ergy problem is quite real. Rather than utilizing the tried and true, and 
even though the^ have often failed, solutions of the past four decades, he 
has reiected alpost :entirely-)^f& regulatory solution. Since I believe past 
regulatory solift^ns for energy have caused many of our current energy .prob- 
lems, I to delighted. He has recommended solutions built on economic choice 
rather than on prohibitions, such as not ^termitting the construction of big 
cars. Instead, he has proposed a systan of rising taxes for those who want 
big cars, in order to force them to confront the tirue economic Consequences 
of that decision. * 

The President has proposed the system in which tl\e-old fashion notion 
that "merit matter's" is an essential ingredient. He has a systan that has 
a series of well-defined economic signals to replace the\very^much outdated 
and poorly framed sets of regulatory responses. 

There sure some other important aspects of the Presidenl^^s philosophy. 
First, rather than simply letting our nation's energy prices Becoming com- 
pletely dominated by the OPEC nations, the President has proposed a system 
of very selective well thought out taxes to r^tructure price signals f^r 
consumer decisions. Energy consumers in their JV>mes, in transportation, on 
the farm, or industry, may pay more for energy, but this revenue will be re- 
turned ^directly to the economy. This is the firstv time that I know that 
government has proposed a very dreunatic and f iindametital tax collecting de- 
vice that is not meant to bring about a growth in "i^cks or bureaucracy." 
The refund mechanism is c[uite complex and sophisticated,. but an essential 
fact is that this program is not meant to lead to more government. In fact, 
its philosophy ia to replace government with economic sign^ils without re- 
sulting in any one part of society keeping too, many of the dollars so 
collected. 

- " ■*■ » 

Another part of the President's proposals which I find fundamentally 
different f rom^ the past, is that his proposals include what I call ^ dimin- 
ishing tax base* The President has proposed a series of social vice tax^s^ 
Taxes on things^ that we want to see society use less of \ but which we are ^ 
not 'going to regulate. If taxes on. energy waste an^ inerO-ciency work, the 
tax base itself' will be destroy^ and the ^government's Income at the same 
time will be reduced. This is a completelv different approath to any other 
tax systeis that we have used in this counOy. We usxially hav^ tax bases 
\fhLch are going' to be gj^ing or constant, in order to adequately predict 
the tax revenues ""that government needs to conduct its multi-fac\ted activi- 
ties. For example, we tax incomes, property, sales, things tha^Nwie expect 
to be increasing ^^ver^^time to yield more tax revenue, even if the tax rate 
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does not change. Taxes on energy waste are "expected -to result in less en- 
ergy waste and, therefore, a diminishing or vanishing tax base. This is a 
very significant change in the way in whiah our society has attempted 'to 
solve problems. ^ 

The President has proposed spending more money in the\form of negative 
taxes on subsidies for people, who switch to solar energy oXwind power, who 
put extra insulation in their homes, who buy smaller cars. Main, market 
signals are being' utilized to bring about these important social goals. The 
President's system would tax those w\\o oise or abuse society's S9arce 
resources. 

Voluntarism, changing mind-sets through education, might also achieve 
the same resujLt. The piFoblem is that menbers of society who follpw a vol- > 
-untary and soci^ally redirected approach in their' daily lives, are often ' 
bothered by the fact that either are ignoring their social responsibility, ^ 
and "taking a free ride.;* This makes a continued voluntary life styl§ v«:y 
difficult to sustain either for large nximbers of people or for a very long 
period of time. By combining the voluntary/education philosophy with the 
social-vice tax, those who take the voluntary approach, who drive smaller, 
•more efficient automobiles, who take mass transit, who do not pollute the 
envirorment, will be sustained and encouraged by the knowledge that other 
members of Society who reject those voluntary actions. will be paying a 
higher set of taxes in order to continue their wasteful, inefficient and 
environment^illy destructive life styles. Changing life styles with eco- 
nomic incentives in conjunction with a voluntary education in approach can 
achieve more than either single approach could alone. ^ 

The President has also proposed an elimination of some of the regula- 
tory policies which have encouraged us to leave natural gas in the ground 
by eliminating the two-tier natural gas pricing system.r The President in 
this way would eliminate the profit speculation resulting from leaving gas 
in the ground. The President has also proposed a series of taxes to dis- 
courage those refiners' who have switched to oil imports expecting higher 
prices when '^old" dcxnestic oil was expected tc^be deconttolled. Oil profiYs 
would^no longer be incxeased by holding back production under the President's 
plan. 

' »* " )' 

As an additional production incentive, there will a(l§o be additional 
profits for oil 'companies who jirill, find, produce and supply new oil. 
After decades o^f oil ccropanies marching off to Washington with their legions 
o^ attorneys, special interest advisors and lobbyists to get favorable treatr 
mfent, this is truly a remarkable proposed change. President Ca^er has . 
selected fundamentally different approaches to national problem?\in 4ei^tal 
and to energy 4 h particular. ' . > 

^ . \ ^ 
I am not trying to say that the Gnomic approach is the only solution. 
I tend to think o^ it more as a glue that reinforces the technological and \ 
engineering solptie^s by rewarding those who find the solutions. I prefer 
this to the^ more traditional approach of simply spending more government 
dollars to subsidi^eXnew research and development. Economic incentives also 
provide the glue to m^e thfe educational and voluntary approach stick for 
the length of time need^^ to matter. But most important , -it provides ^he 
glue that is necessary t6 create a new structure, as we untangle the hope- 
less maze of "coo^pensating ^irrationality" now found in our often unnecessary 
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and inconsistent energy regulatory policies. ^For too long these foolish 
regulations have driven this country deeper into ourlcvirrent energy crisis. 
If left unche^ed, these regulations will bring us even closer to our long- 
term energy scarcity problem^ The'President has understood all this an^ 
seeks to change it. I, unabashedly praise him for it. 

'I would now like to turn, in my final time available, to the question 
of how we should go cUoout teaching primary and secondary levels' eibout the 
mattes concerning energy and environment that I have been speaking about 
\ today. Let my remarks take a critical tone and let <ne try to tie them intp 
points of view\ that I have been expressing. 

First/ I would, characterize current efforts at teaching environment 
or energy to primary and secondary levels as being based on^the philosophy^ 
that schools should teach, students to have an environmental- and conserva- 
tion awareness. In other words/ schools should teach people to understand 
the so-called good, life, and the way in which members of the human race are * 
part of nature, , rather than simply meant to utilizfe riature in ways which 
will lead to its destruction. 

In a critical way, this approach to. teaching is what I would call 
special interest formation. This is not necessarily ha^, but it is built 
upon a premise that two things will 'happen: first/ thax a voluntary approach 
wili' reduce these problems; and secoi^d, that a more highly educated, informed 
and aware citizenry can and will affegt the* political process. My remarks 
today should indicate that I am' very skeptical about eith^ of the premises, 
' in and of themselves, b6ing capable of bringing about the necessary solutions. 

} X ' ■ 

1 believe tha^ citizens who practice voluntary conservation, voliintary 
reductions in thar^ay in which they pollute or destroy the environment, are 
very desir2U>le. I believe informed citizens, although highly diverse and 
not well organi^zed, who axe environmentally a\raxe and energy conservation 
oriented, axe to be preferred to citizens, who are not so educated or who 
do not think this way. But by themselves, I do not feel accomplishing these 
objectives is enough. \ 

First, we must understand the wc^y in which decisions are made in our 
society. We have to understeUKi the wcly special interest -domination of regu- 
lation, legislation, and legal solutions has caused our resource problems to 
become faur greater than they otherwise woulcj be. Second, we have to under- 
stand that voluntary solutions by themselves are very difficult to sustain 
if other members 7o{ society can totally ignore and 'abuse the very things 
that the voluntarily good citizfen is giving upV Thitd/ ^havg^Jio admit to 
students the fact that while all of thes^ objectives are goofiand desirable, 
by themselves they may liot be sufficient. Fourth, we ha^e to "^accept that 
replacing our regulatory philosophy for solving our problems with^ economic ^ 
^ ablutions makes sense. Fifth, we have to tell students that it is not 
enough to say that we want to encourage a sustainable energy society and 
renewable forms of energy, such as solar energy. Indeed, we have to train 
eilgine^s who are willing to work on such solutions. 

In other words, we have to tell our students that thinking good 
thoughts about energy and the environment is not enough. We need scien- 
tific breakthroughs to solve many of the unanswered questions. We need 
social and institutional reforms, as well as lawyers to ' think through 
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and find new ways to solve- these problems. We need to devise neW regula- 
tions that are necessary and not just to compensate and cancel out the old 
Yegula tion's . We need to find ways of eliminating some of the old special 
interests. 

Finally, the rfost important thing of all about teaching environmental 
and energy matters is a lesson which I havis learned in my own teaching, 
particularly at the intr'oductory undergraduate level. We must be frank and • 
honest with our students. We must tell them that we do not have all the 
solutions Tor our energy and environmental. problems. Indeed, we do not even 
>now, how to ask or frame all th6 questions. This has two effects 6n stu- 
dents. One, it shows th&n that there are a great many challenges which 
await them when they finish school. It is important for students to be 
motivated by the fact that society requires their talents^. 

i 

When students pick up the newspaper and hear about the massive amounts 
,of unemployment, when- they worry about whether society will be able to con^^ 
tinue to have economic growth, it makes them wonder. whether they will have 
a role in our future society. Certainly the energy and environmental prob- 
lems we face mean that we need ^lots of hard-working, hi^ly 'technically 
trained, and highly-motivated individuals to solve these pressing problems. 

The second effect of telling sttfdejits that we do not *now kll the 
answers to these questions, is that our credibility as educators is increased 
We will also help students realize the cOTiplexities involved in our energy 
and environmental problems which are not amenable to simple solutions. 
This will help motivate-, students to develop technical skillfe and not just 
learn the t\ight political position. It will have tha effect of making 
students war^t to l^arn more about the problQii,v and tct. study more deeply in 
some of the traditional disciplines so they'are better equipped to relate -to 
these complex multi-disciplinary matters. My own experience with telling 
students don't know the answer," or eve,n the best question associated with 
energy and environmental problems, has had one of the most positive and pro- 
found effects of ^iny of the teaching experiences which I have been lucky 
enough to experience. 

On the positive side/ from what I understand of the energy and environ- 
mental curriculums in this country which I reviewed as part of putting to- 
9ether^i^ speech, I Would say that the best curriculums are those which 
emphasized student involvement in local environmental and energy-related 
issues. Students who become involved will immediately see that the world 
is not simple. Most of our social decisions are tradeoffs between the 
three "E's"! Environment, Energy and economy. There are some solutions, 
which will help minimize the .amount of (tradeoff that any one of the "E's" 
will have to make. But' as we look out/ over the global^ national state, 
local and even school -oriented problents, it is ^ost imj^prtant to think 
through clearly and to involve the grelatest number of people in solving 
these three interdependent problems, at these different levels. In this 
way, we can hope to make the future world a better place to. live; to pro- 
duce a healthier, cleaner and more enjoyable environment; to develop a 
society in which individual effort is rewarded; and to sustain an economy 
that will continue to grow in strength and vigor, but with perhaps not 
quite the same dependence upon respurce extraction and utilization as it has 
in the past. Despite my obvious cynicism, schools and their functions of 
^teaching confidence building and motivatipn are the kinds of things that 
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make me an optimist about the futurfe. As I have recently moved from teach- 
ing to public service, I env^ the important role you can directly play in 
accomplishing some of the tasks which I have hoped tt> convince you to 
accept today. 

Thank you and good dayl 
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SESSION II 

THE ENERgV^ENDA-AT ^THE OFFICE OF fiDUCATIOli^ 



Oonanissioner of Education Ernest l!! Boyer outlined the Office of 
Education plane for en^rgy^Mucatiwi, Focusing on the three "e's" of^ 
energy, environment r wd engag^eat>sBoyer proposed the establishment" 
of an Enetgy/Environn^nt Actpn Centei in the Office of fJducation to 
* provide information and techhical assiistance to schools and colleges; 
to sui^rt the training of nd^ energv/and environment professionals; 
and to ipitiate the^ <Je>^elopiDent.^..ifew curricula materials focused on 
the three "E's". 




THE ENERGY AGENDA OP THE U.S'.- OFFICE OF EDUCATION 

Ernest L. Boyer^ U.S. Commissionet of Education, Office of 
Education r Department of Health, Education, and Welfare 



I ' 

. A decade ago Arnold Toynbee observed that we have conquered nature, 
and that now oxir great unfinished task is to conquer self. 

He said, that humanity is our most for^idabie enemy today. We Our- 
selves are more fonaideJ^le than wild beasts, oi:^ oldfiist foe; and more for- 
midable than disease, which, for the most part, we can now control. \ 

The time has ccme, Toynbee said, f€sr 'humanity as a vtole to unite 
against the conroon enemy in Itself. The great irony of our time is that 
humanity may be destroyed, not by its mct^iiess, but by its carelessness — 
by its wanton disregard .for its special relationship to the planet earth. 

Catastrophes of course are not unccMmnon. We have, since humanity 
first stirred itself^, faced wars, disease, hurricanes, and flood. These 
calnities have 6truck; they have taken their toll; and they have departed, 
leaving us to rebuild ^ourselves • 

I'd like to suggest that the crisis of which Toynbee spoke — our use 
and misuse of nature's resources — is a disaster of a different kind. Un- 
like flood or hurricane, it is a dilemma we have made ourselves". Unlike 
disease, there Is no miracle drug which can provide an easy cure. And un- 
like war, there Is -no armistice in sight. 

The energy crisis we confront today will be with us for as far ahead 
as we can see. it may fade away from the headlines from time to time, but 
it will reiaain a crisis that — whatever our good intentions, whatever our 
appeals tX> technology — simply will not go away. 

For two hundred years, we have believed that man's initiative and in- 
genuity could build a humane civilization frcan nature,' s resources. We'v^ 
witnessed the miracle of production and construction. We've praised human 
ingenuity and scientific knowledge for this progress — we've given very 
little credit to the raw materials of our. earth or to the several hundred 
million years required to produoe the fossil fuels we!ve used to power this 
civilization. ' ^ . - . " 

But whether this new kind of crisid becomes a catastrophe is largely - 
up ta us. In explaining the urgency of his national energy plan. President 
Carter noted that "with the exception of preventingr war, thirs is tl^e great- ^ 
est challenge our nation will, face during otir lifetime." And he added, '"It 
vill be a test of our •basic political strength and ability. But we haVe met 
challexMps before and our nation^has been the stronger for it. That is the 
responsibility that we face — you in the Congress, the members of my Ad- 
sini^tration, and all the people of our country. I am confident that ta- 
gethco: we wi^ succeed." 
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^ Today our e^rth has begun to show signs of th^ strain of popping up 
the wastes of our constantly aefcelerating energy use. 

We are, running out of known resources of gas and oil — the fuels that 
^represent almost three-quarters of the energy upon which the U.S. economy 
depends. Both resources have begun an accelerated dSclirte. The world sup- 
^ ply will begin to fall in little^more than a decade. This is a physical 
fact, a physical problem. ^ 

. • Suddenly, we are beginning to discover that exponential growth is not 
forever possible in a fihite world. This is undeniable, no matter how badly 
we may want it to be otherwise. . « 

Like all systems that have been jolted out of their inertial pathways 
by some massive interruption, the. total human system is calling on all its 
parts to find new energy sources that will enable us to continue solving 
all our societal problems by more growth. ^ 

But to seek new sources of energy in order to build eve'n more sprawl- 
ing and random additions to our urban jungles, and to fuel our luxuries, 
seems s^dly unrelated to the true nature of our problem. 

^ it is true .that alternative forms of energy may help us cope as our 
oil and gas gauges plummet toward zero. But to think that tKe chief task 
of a world with dwindling resources is to hunt for new resources to exploit 
is myopic vision at its worst. 

It makes a false assumption. - It presumes that our present style of 
life can continue. It leaves unchallenged the idea that eur centuries-old 
energy binge must roll ahead, it rests on the idea that our obsessions 
with endlessly expanded production, insatiable consumption, and carefree 
waste and pollution can be fed indefinitely.' 

Here's my point. The energy crisis we now face will require not only 
new technology, but neW values and new attitudes as well. We must change 
our habits of consumption. We must approach self-indulgence with a new 
perspective.— an understanding; that we are members of a human community, 
with a common plight and a common fate. And all of this is closely tied 
to our nation^'s schools and colleges. 

Specifically, I believe energy, environment and education are linked 
together in three fundamental ways: 

First, this nation's schools and ^i>Q^l^es ar^ major consumers of 
energy. They, like the rest of society, must learn to cut back 
on consumption. 

Second, education must train ^ividuals with the technical know- 
how to lead us toward a conserving society. New careers require 
new educational^reparation. 

Thj^ ~ and perhaps most important — we must embark on a revo-" 
lution in values. Our schools and colleges must confront today 
the realities of the 21st century-, and begin to focus on tte per- 
spectives and attitudes that will be critical in ensuring our 
global survival in that era. 



Bach of these tasks — conservation, training, and curricular \change — 
represents a major cl\ay.enge to our educational system, With \the right 
leadership £md vision, I believe w can succeed, 

^ . 11 

' Our nation' s schools ^«*bne consume 11% of the heating cukI cooling fuel 
in this country, .Jet it has been estimated that almost half ^ energy they 
cbnsume is wasted, because sehool buildings were^.conjttr^cted/ without regard 
to energy conservaticm. Tfiere are 79,000 element6u:y' sVhools in the United 
States. The most conservative estimate avail€d)le indicates that at least 
50% of them need major retrofitting, 

The Federal ^ergy Administration has estimated that if only 30%* 
of the nation\s elementary and secondajry schools were to become 
energy ef f icienfthrough renovation and winterization, then 25 
million barrels of oil could be saved ^each year • ; 

The Department of Ccwmerce has indicate that with no papital 
modification at all — simply by changing operating methods — 
s^iools can reduce their energy consxamption by 5 to 25%, 

With minor capital modifications, involving very small expendi- 
tures, another 25 to 35% could be saved. 

In 1972-73, the schools spent $1 billion on energy. In 1976-77, the 
bill was over $2 billion. This amounted to $19.81 per student in 1972, 
and, last year, $41.60. 

In late 1976 projections told us that the cost of gas, coal, and elec- 
tricity would increase 20 percent annually through 3^80. Thus, in a little 
over three years, most fuels and eleclyricity will cost dovible what they do 
today. ** ^ ' 

School districts will have no choice but to find more and^more ways to 
conserve energy. Some will establish full- or part-time "energy coordinators," 
and energy conservation teams, ^ey will develop energy management plans and 
conduct school energy audits. They will adopt good plant maintenance prac- 
tices, including preventive maintenance. And they will ensure that new con- 
struction's designed and built to save energy. 

Ill 

But schools amd colleges, of 90\arse, aure more than physical plants. 
They also pTOvide tKe knowledge and skills necessary to embeurk on careers. 

What new professionals do we need today, and will we need even more by 
the end of the century? The process of refurbishing suggests one kind of 
skill now in demand: the ability to give new life to old buildings. Main- 
tenance workers will have to have their skills upgraded. Architects and 
city planners will need to learn new techniques of design. If coal is to 
be a short-teartn solution in <^ur transition to a conserving society, then we 
will need to train jorofessionals in new mining technology, ^e will need en- 
vironmental experts capable of monitoring the public interest in that 



ERIC 



industry* Solar and vnnd energy generators remain a dream and a promise; 
we need the personnel who have the skills to translate that promise into 
reality* 

Universities, i^seems to me', must focus their great research capacity 
dir the problems of poflution, and find effective ways to clean our air apd 
clear bur waters. Is it too much to expect that, in time, we might have non- 
polluting caxsf non-polluting energy, axA non-polluting detergents? To be 
sure^ %fe are already making some progress 'in thi^ direction. This is en- 
couraiging, but m still have a long distance to go. 

*. " , * 

We must search for ways to use our science and technology, not to pro- 
mote endless growth and unproductive opulence, but to enaU^le us tc brea±he 
clean air, to drink pure mter, to conserve our natural resources. In other 
words, we must learn to live like civilized' beings within the restraints of 
nature — restraints which can no longer be ignored with impunity. 

IV 

Schools must conserve. They must contribute to the training of workers 
in the new energy and environment fields. And they must do more: they* must 
teach our children and ovurselves eibout the vider nature of our energy dilenma, 
and must equip our society with the understandings necessary to remake our 
society in the light of that dilemma. 

I -realize full well that what I am advocating irf that wrenching occur-^ 
rence known as "changing himan values," a psychic event that is often as 
cataclysmic as the earthc[uakes and yolcemoes that change the real territory. 

We must start at the simplest level: awareness. A recent Gatllup pQll 
suggests that, if Ame'ricans were taking an examination on the energy problon, 
many of them would flunk. Qnly half the public — 52% — knows that America 
must iB5)ort oil to satisfy its current energy demands. And of those, only a 
tMrd — 17% — have an accurate idea of how mucli petroleum the United States 
ioqports. Today three out of ten college-educated citizens think that the 
United States produces enough oil for its present needs. Most Americans' just 
don't k|K>w or don't realize how big those "needs" actiially are: yhile we make 
i?> a mere 6% of the world's population, we consume a third of its ^energy. 

But awareness alone is not enough. I submit that all of in education 
must constantly stress the need to understand and to respect the unity of 
life — a unity within which the energy problem can be seen as one part. 

In the late 1960's we began to notice that something was happening to 
our natural %*orld — the world- of physical/biological syst«ns like air and 
water and Wildlife — and we called it "the environmental crisis." We re- 
sponded to it in the educational community by developing a fragment ye called, 
"enviromental education," apA %#e tacked it onto our institutional machine ' 
like a bumper strip aixi congratulated ourselves on a good job. 

Just the other day we began to notice that our human world — the 
world of societal systems like ec^oncxDics, government, industry, au>d even 
education — was in trouble. It was running out of the energy fix it re- ^ 
quires to keep it developing along traditional growth lines. The imnediate 
reaction was to run out and invent yet another fragment and call it "energy 
education." 
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This time I have high hopes that we can resist the fragmented approach. 
With the so-called "energy crisis," enough of the pieces of our re^l problem 
have been identified that we can at last begin to see the whole picture. Our 
miuiy problems are one problen — they cure of a piece, ^and they cannot ever, be 
"solved" in the sen^j^ of coxiving at some Utopian conclusion. They are the 
problems of complex systems in constcuit motion, and approaches to solutions 
mu^t take the same dynaunic path — must b^ able to shift to new modes as the 
problems shift. ^ 

For the first time in the conscious history of mankind, we are becoming 
aware of the mcuiy pieces of our puzzle, cuid they add up to one interrelated 
system — the ccinplex web of human culture and society with all its inter- 
related parts, and the physical/biological world within which the hxaman- 
built world is embedded. 

One of the tragic by-products of our age has been the inevitable "break- 
ing up" of knowledge — and for this we have paid cui awesome price. In our 
drive for progress, we have become specialists and have fragmented our efforts. 
In doing so, we have collided disastrously with nature and, indeed, with truth 
itself. In spite of its diversity, nature — like all truth — spins a mar- 
velously unified web. 

If this is so, how can perspective be maintained? How can "unity" be 
preserved? How cam balance be restored? The answer seems to be, at least 
in part, in the way -we educate ourselves and in the way we think about our- 
selves. We must see more clecurly and understand more completely the unity 
of our world, not just. In a physical sense but in a social sense as well. 
We must constantly remind ourselves that rvDthing is ever wholly destroyed, 
and that all of our moves on this planet — whether physical or social — 
are intimately interlocked. 

^And in this effort the schools cuid colleges will be crucial. They will 
have to abandon the fragmented approach to knowledge and the sJ^attered per- 
spectives from which we examine our globe. They will begin to address them- 
selves to the part of us that lives in a community' cui^ relates to other 
human beings. The schools will begin to ask what we have and hope in conmon, 
and from this ccananon human agenda will derive a curriculum to highlight and 
strengthen the linJcages cunong ourselves and with our common future. 

On other occasions I have suggested that reading eind writing — as* the 
fundamental tools for all communication and all learning — should be part 
of a pomaaon core* curriculum. But the "three R's" are not enough. Perhaps 
our schools and colleges need also to look more broadly at the earth that 
houses then and the society that depends on them. Perhaps they need to 
realize that the energy challenge will confront us all for l^e rest of our 
lives; that our environment is shaped by our patterns of en^gy consumption, 
arid is passed on as a legacy to all of our children; and that our pl^ight in 
this nation is determined also by our active, inter -dependent engagement 
with all nation^. 

Perhaps these three thenes — energy, environment, and engagement — 
could also be keywords in our nation *s education systek. Our common core 
might perhaps exteil^ beyond the traditional "three R*s,^' and into these 

new "three ^E's" as well. 

t 
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I've sketched three ways that education can respond to the new'reali- 
ties made more dramatic by our nation's energy needs. Schools and colleges 
can be wiser enj$^gy consumers; they can provide the technological know-how 
and trailttJig for the new energy and environment professions; and they can 
develop curricula which put today's energy crisis within the context of our 
single, precious, incredible, cdnmon ^rth. 



In all this, what- can th^J^ited states Office of Education do? 

I propose that the Of f ic* of^^^ucration establish an Energy/Education 
Action Center which will have as its mission the coordinating of all the 
various Federal Agencies' educational responses to the President's energy 
plan. 

The three educational goals of the. center will be: 

The providing of information and technical assistance to schools 
and colleges as they move toward effective energy conservation; 

Support in the training of new energy and environment profes- 
sionals; and ' , 

^ \ 

Leadersjiip and support in the development of new curricular 
ma^j^ls focussed on the "three E's." 

The Energy/Educat;Lon Action Center will work closely with all units 
and interagency coimnittees of government which are concerned with edu- 
cation's response to the new energy realities. It will draw on the staff, 
resources, information, and good will of those units. Through the use of 
inter -Bureau teams, the Center will also i^ring together OE program per- 
sonnel responsible for the scores of existing energy- and environment- 
related programs in the Office of Education in order to focus their work 
more effectively on the goals of conservation, training, and curriculum. 
We will direct available discretionary funds on these goals, and will de- 
velop plans to target new discretionary monies toward those ends. 

Projects undertadcen by 'the Center might include: 

Servi-ng as an information and technical support clearinghouse 
for all Federal Departments, Agencies, and conmittees with 
education programs in the energy conservation and transition 
areas; 

Developing a mediai^ appraoch, including the use of educational 
television- programming, to spread public awareness and dis- 
seminate technical kndw-how; 

Encourage the develo|toient of new curricula addressed to our fun- 
damental global interr^iitedness; 

Sponsoring curricular inr^vations and demonstrating programs at 
all levels of education;' ^ ' 
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Developing curriculum guides in fields like insulation, solar 
. energy, amd resource conservation; 

*, 

Preparing^a technical, assistance plan to help schools conserve; 

Installing a toll-free telephone line to provide immediate tech- 
' nical assistance and curricular guidance; and 
> • 

, Building effective links between the goverment and the private 

and non-profit sectors. 

We hope to be a magnet £or all federal efforts in educating our nation 
toi^d responsible membership in a conserving, interdependent world. We 
hope to aid the ma^or national educational associations as they confront 
the new energy realities. And %?e hope to be of service to the state depart- 
ments of education/aiidTxRD^l school districts as they formulate their own 
plans of action. / 




VI 

In the few months~that I've been in Washington, I've been struck by 
the frequency with which people in the world of education refer ominously 
to "next winter"* whenev^ they speak of energy. Facilities and maintenance 
are in^rtant, to be sipre, and restructuring must be part of our national 
conservation effort. But we must bresOc free from the mentality that equates 
our "energy crisis" with last winter or next winter, or any winter, of our 
discontent. "Crisis* -- to return to its' Greek root' — meams "decision." 
Let us decide today to abandon our panic and siege mentality. Let us decide 
to see today ^s worries atbout g^s and oil as the signal of a jmich more pro- 
found, much more transcendent problem in our relations with oiu: globe and 
with one another. Only in that broader context, only in the context of y/ho 
we are as a societ^y, and what world we %mnt our children to inherit, can 
anyone's energy agenda i6ake sense. 
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SESSION III ' . ^ 

( 

ENERGY RESOURCES: SCENARIOS FOR THE POTORE 



Ed%#ard J. Hanrahari, director, Office of Analysis Divisipn of Planning 
and Evaluation, Energy Research-and Development Administration, opened 
this session with a description of the administration's projections of 
our energy future. Basically, Hanrahan described a future world gradx^ 
ally diminishing its reliance on finite fossil fuels such as oil and 
gas vrtiile utilizing coal during the transfer to an age fueled by alter- 
nate renewable energy resources such as nucleeu: and solar. 

Earl Joseph, sta|f scientist with Minnesota 'based Sperry-UNIVAC, gave 
the first reaction to Hanrahan 's scenario. Joseph predicted ^hat high 
technology hardwaurd now in the development stages would be the primary 
meams of combati]^ the energy crisis. 

And finally, Joanna Underwood, director of INFORM, New York City, 
challenged the previous /utvirist Scenarios as unrealistic to our needs. 
Underwood sought a reordering of economic incentives to reflect realis- 
tically the cost of energy tp society. Resolving thlfe energy crisis, 
then, would force changes iii consun^jtion patterns and values according 
to reality. *^ ' 



EMERGY RBSOUKCBS : SCENARIOS FOR THE FUTURE ' 

Edward J. HanraKan, Director, Office of Analysis, Division 
of Planning and Evaluation, Energy Research and development 
Adsu^ni station with the assistance of Frank C. Emerson 



I appreciate the invitation to talk with you tbday on energy resources 
and their likely and possible impacts qn life in the\uture. 

As is apparent to virtually auiyone following the n^s these days, de- • 
velopments in energy policy and technology are the subject of a wide vairiety 
of speculation and- cynicism and of optimism cmd pessimism. In addressing a^ 
wide-ranging topic such as this, what I hope to be able to do is to outline 
a number of the possibilities, but, in doing this, attempt to give some no- 
tion of which sorts of future developments are somewhat unlikely to occur^ 
In an area v^ic$ is such a' fertile ground for the .exercise of ingenuity and 
imagination, I think that much is to be gained by emphasizing s<»Eie of the 
ftindamentals. This is paurticulaurly true when we attempt to suggest the 
possible effects of changes in energy systems upon future life styles. 

Any consideration of the effects of energy systems on future life 
styles must rec6gnize a broad range of interacting factors. These include: 
fa) the structure and growth of the population, (b) the make-up and growth 
of economic activity as it affects the occupational skills in demand and 
goods and services produced, and (c) the location of econcxaic activity. 

In envisioning, the likely changes in life style in store for your stu<- 
dents, there appear to be some fairly predictable effects which arise from 
the age structure gf the population, in particular the decline in births 
which has been quite app$irent diuring the last 15 years or so. One source 
of optimism arising from this is that the age cohorts ^ich leave school- 
to find employment in the mid-1960 *s are likely to have an easier time 
landing a first job than is the case for the unprecedentedly large age 
groups now entering the work force. It is not difficult to speculate that 
the job seekers .in the mid-1980 *s will, however ^ discover, that the chances 
for advancement may be hampered by the relatively large nvmtbers of people 
from the baby bpom years who have moved into their' late 20 *s ernd 30*s. 
This, it seems to me, means that there will be a real premium on the ability 
to enter new and eaq>anding fields either through initial training or through 
the ability and .^lllngness'^tOk shift occupations in order to improve the 
chances for advamcement. Of course, changes in the age structure of popula- 
tion ceui. have very majorVimplications for employment in paurticulair types of 
activities. I*ai sure thaVJu>^ne involved in educa^tion needs to have an 
invited qpeaker*e]q>hasize this. 

The type of employment in which people find themselves engaged has 
been undergoing some notable shifte over the years, and it is unlikely that 
the general dircictlons of these shifts will be quickly reversed i In par- 
ticular, the sei;vice Industries, including retail trade, communications, 
public services and the like, have been employing an increasing share of ^ 
the work force ^er the y^ars. The manufacture of goods has been losing 
its share of the work force for a nui&ber of years, as capital-intensive 
and energy-intensive technologies have made productivity and wage incteases 
possible* It would be surprising if recent high energy prices and the 
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possibility of fiifther major increases in energy prices were not to slow 
the historic rise in industrial productivity ar^ slow the relative decline 
in industrial employment. 




Finally, we should\make note of the effects of, and trends in,^e 
location of the populatioii. Th^^ can have obvious implications for the 
way in which people spend their time and the uses for which energy will be 
demanded. Over the two centuries of the nation's existence, we have seen 
an almost continuous flow of popula^tion frcMi the rural areas into the metro- \ 
politan areas. In 1776, only about 10% of the U.S. population was living in 
urban areas. Now, the vast majority are clustered in a few hundred metro- 
politan areas having a population of more than 100,000. There has been a 
notable shift, particularly within the last decade or so, in interregional 
migration. The newspapers these days have frequent reviews of the rela- 
tively rapid growth of the so-called "sunbelt" areas and the slower growth ' 
or, in scmie cases, decline in the old industrial areas — the midwestern 
and northeastern "snow belt." 

In contonplating likely changes in life style and the influence of 
energy systems upon them, I wouid now li}ce to make a number of observations 
more specifically related to energy. Today, we are contemplating how life 
may be during the period leading up to the year 2000, which may seem a 
long way away. This, however is only 23 years in the future, when this 
year's graduating class of high school seniors will be turning 40, and still 
have the majority of their working lives ahead of them. If we simply measure 
the, passage of time in terms of years, the year 2000 is only as far in the ^ 
futua::e as 1954 was in the past. There have been major changes in the make-up 
of the U.S. energy system since 1954, but they have been evolutionary, not 
'-revolutionary. Only nuclear power has come on the scene as a major new en- 
ergy source over this period. 

The national energy system which we have inherited is t\ow one where 
75% of energy consumption is supplied by oil and natural gas. Coal usage 
is undergoing a painfully slow renaissance and has climbed back to the 
point v^ere a little over 18% of U.S. energy is derived from thig- source. 
As in the early 1950 's, hydropower continues to provide approximately 4% 
of our annual energy needs. Nuclear power output has risen frOTi essentially 
nothing in the early 1950 's to about 3% of total U.S.' energy input. Last 
year, about 10% of the country's electricity was supplied by nuclear power, 
and the proportion was somewhat higher during last winter's cold spell. 

If we look Tft long-term trends in ener^ use and in the economy, what 
we See, €or the last^artef century, is a ris6 in energy use at a rate of 
about 3% per year and a rise in the real value of national output of about 
3^% per year, if we plot graphs of the energy input to the economy along 
side of the constant-dollar market value of output of the economy, we see a 
striking parallelism. The long-term trends are up; but v^en energy use 
i^ls, national output falls. There are a number of studies around indi- ^ 
eating that, by the end of the century, it should be possible to somewhat 
decouple .energy knd economic growth. Perhaps we can have a high standard 
.of living without continued rapid growth In the use of energy, but any major 
adjustment of this sort is unlikely to t>e canpietely painless^ 
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Major Factors Influencing FUture Choi€e& 

I believe that it is fair to say that, in the past, the costs of carry- 
ing ou€ economic activities, as measured in straightforward dollars and cents 
terms, have very strongly dcxninated the choices which have been made. The 
availabilities of different types of fuels and other commodities, together 
with a long period of rising per capita ii^comes, have served to determine 

16 collection of human, natural, and man-made assets which we now have to 
woisk with. For example, the shift away from the use of px^lic trahsporta- 
tiorKand toward the private autaivobije for moving people, and from railroads 
and b^ges to trucks for moving goods have been very logical choices in view 
of the prices ^nd alternaty.ves open to decision makers in the past. The 
shift, in^ the past, from the use of coal to the use of oil for producing \ 
electricitV principally involved changes — and they may be relatively minor 
changes — at the power plant. Such a fuel shift can take place with essen- 
tially no changes in the electrical transmission and distribution system. 
I mention this e^mple to emphasize that, in the future, our ^choices — 
whether we like iVor'^ftot — will he affected oy the existing \stock of facili- 
ties. For very manK activities , it is simply easier to make an adaptation to 
an existing system th^n it is to start all over. For example (a) a new mode 
of highway transit can,\with little adaptation, use the existingx highway , 
street and road system; wh^eas a new rail system for carrying the scime-num- 
ber of passengers may require very extensive and expensive construction of 
the sort which you see on and under the streets of Washington. (bX A new 
soxirce of gaseous fuel, especially one which is an essentially perfect sub- 
stitute for natural gas from the sbmrces which we have been using in\ the 
past, such as gas frcan a jspa;^ ^gasifibation plant, can easily use the Wist- 
ing transmission and distribution syst^. A radically new source of s^ce 
heating or process heat, such as solar energy or methane produced from a 
hoaie or plant's owrf^stes, may well require a complete new system 'on the 
premises of the user. \ \ 

Of course, on environmental grounds many of the new systems may be 
clearly preferable to those which we are now using^ I believe that the 
experience of the last decade has shown us that futtire choices of energy 
systens, of components of these systems, and for the locations of these 
paurts of^ the energy system — will be more strongly affected by environ- 
mental considerations. 

In mentioning characteristics of energy system choic^^for the future, 
I should briefly coranent on what many regard as a major issuy^X that of cen- 
tralization vs. decentralization. ScHne seem to regaurd the apps^ent centrali- 
zatidn involved in building large energy facilities, such ai& pow^ plants, 
oil refineries, and the like, as undesirable — or at least less d^eptable 
than decentralized energy syst^ns such as those relying \apon indiviS 
solar heating units. I think that it is difficult to argufe convincir 
that the energy developments of the last half century have made consumes 
in the economy worse off by contributing to centralization. There are a\ 
number of countercurrents at work here. Por instance, farmers in the nor> 
em Great Plains willingly gave up individual household wind-powered elect 
systems when they were connected to distant generating stations by am expand 
ing electrical network. Certainly employment over the last century has be- 
come more concentrated in the large Aefeopolitan areas which have been 
fueled, first by coal, and now by oil, gas and nuclear power. But the era 
of dheap petroleum — which is ending — has contributed very strongly to 
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the decentrajLization of not only residences but employment within metro- 
politan areas\ The long-terra trend towards a loss of population within the 
central citiesXof American metropolitan areas testifies to a type of decen- 
tralization whiVh is facilitated by existing energy sources. My own feeling 
is that the issue of centralization vs. decentralization is essentially one 
of individual choice.' As new decentralized energy systoms become available, 
consumers and businesses will choose to use them — if' 'they provide energy 
more cheaply, clearily, and more reliably than alternative centralized sys- 
tems, or have appeal on other grounds. 

All that I've said up to this point is really by way of providing a 
background for what wiVl be a relatively teoad brush sketch of energy sys- 
tems that we're likely \to be using in the future. Cost and environmental 
acceptability are likely to have the dominant roles in the choice of future 
systems. Much of the infrastructure of wires, pipes, generating facilities 
and the like which were ib place five or 10 years ago wilJ. still be in ser- 
vice at the end of the cen\:ury. Giveri the long lead times for the construe-' 
tion of new major energy facilities — on the order of 8 or 10 or more years 
for a nuclear power plant — ^ it would be quite surprising if the energy sys- 
tem which we will be using in 1985 were radically different from what we now 
see. The notion of a speedy revolution in the American energy system may be 
an appealing one, but I believe that a carefully reasoned evolutionary shift 
in directions which are already apparent is the more likely outcome. In any 
case, such a course is likely to l^e the more cost-effective path to take in 
adapting to major changes in our circumstances. 

The Next Eight Years 

With this as background, I would like to briefly outline likely develop- 
ments over -the. relatively near^term, the eight years through 1985. 

Oil, which currently supplies about 47% of the energy consumed in the 
country, will very likely remain our major fuel in the near future. The 
problem here, in terms of ptlblic policy, is most obviously that of balancing 
the risk associated with our bur'geoning oil imports against what could be 
" relatively, hi^h short term costs involved in drastically reducing our de- 
pendence upon foreign oil. Oil production in this country has been declin- 
ing for well pver five years now. We now rely on imports for between 40% 
and 50% — depending upon short-term demands ~ of the oil which we use.** 
There is likely to be a fair amount of displacement of oil by coal as an 
industrial and utility boiler fuel. It is likely, however, that petroleum 
will remain the near-term fuel of choice for traiisportation. And our pros- 
pects for reducing the use of petroleum products in' transportation are some- - 
what mixed. On the one hand, we have the baby boom arriving at the age when 
it is normal for an American to cut Ihe apron strings, buy a car, and drive 
off to an apartment. We now hdVe enacted, however, requirements which are ' 
likely .to lead to rather dramatic improvements in the fuel efficiency of new 
cars. Nevertheless, it will t^.0*va long-time to replace the existing fleet 
of autos in tJ)e U^.S. Many of today's new cars are likely to be guzzling 
gasoline iij 1985 unless there is a change in public policy which makes 
t^eir continued use very expensive. In addition to shifting to smalls cars, 
there are a variety of transpo^t^on conservation measures which' we can use 
today. Where available, public transportation has obvious benefit^ — the 
passenger miles produced per unit of fuel are much higher than for passen- 
ger automobiles. Car pooling ~ sharing the ride — can easily multiply 
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the number of persons served per gallon of fuel by a factor of two, three, 
or mor6. 



'There has been a popularized debate going on for several years now re- 
gairding the possibilities for increasing U.S. oil production. Certainly we 
expect to see a modest ri8e> in domestic^ production a^ thie Alaskan North 
Slope oil fields com^ on stream this summer. Both industry and government 
have been inves tj-gg ^feing ways of increasing the supply of domestic oil. A 
number of technologies which will increase the recovery of oil from existing 
reservoirs are in use or uxKier test. Currently, we get about 2% of oxir oil 
through these enhanced recovery methods. Perhaps there is a major break-* 
through on the way here, but I'm dubious. In thinking of oil, the facts 
which strike xne axe that, in recent yecurs, 80% of the pil and gas wells 
drilled on earth have been within the U.S.; and dxiring this period our oil 
reserves have been^ continuously declining. , 

Of t^e energy consumed in the U.S. during 1976 about 27% was nattiral 
gas. About 36% of the energy produced in the U»S. last year was natural 
gas, making natural gas the principa^j^uel produced in this country. Natural 
gas has undergone a rapid evolution ft status frosta that of being a waste by- 
product of petroleum production in tnie e^ly part of this century to being a 
premium fuel in short supply diiring the^last few years. Price ceilings, 
together with, its desirable clean-burning qualities hav^ combined tcT give us 
the current situation — one where, at interstate prices, more gas is being 
demanded than is bej.ng supplied. We have a large efficient distribution sys- 
tem for natxiral gas in place in this country. . If additional supplies can be . 
found, there appear, to be few problems involved in getting them to the con- 
sumer and in using them. So here, the interesting question, as with oil, is 
that of the possibilities for increased domestic production. Industry and 
government are currently investigating the potential for producing additional 
natural gas frcwi khown, or at least suspectecj, sources Which have not pre- 
viously been exploited. Much of the problem here appears to lie in present - 
gas prices which have been lower than what appeeu: to be necessary to ehcour- ' 
age the exploitation of some of *the less promising, but nevertheless known, 
prospects. 'Two potential sources of natur^al gas being investigated by ERDA 
are those in the so-called Devonian shales underlying mpch of Appalachia and 
the middle west and the so-called geopressured methane under the Gulf Coast 
The geopressured methane, in particiilar, has been estimated to contain truly 
huge amounts of gas. ,The problems with this resource are a combinatioii of 
deep drilling; extremely' high underground'pressxires, awi the large amount of 
brine in which the gas is dissolved. The brine would have to be brought to 
the surface and then — thfe hard part — disposed of in an environmentally- 
acceptable manner. 

As is the case with oil, gas can be conserved by replacing it with coal, 
where'it is used as an industrial, and utility fuel. Since gas is the major 
hcxie-heatlng ftiel, training future consijmers to use lower temperatures, better 
hone Insulation, and be'tter control of use, such cts turning down the thermo- 
stat at night, can have obvious conservation, as well as financicLL, benefits. 

Coal, as I noted earlier, is staging a slow comeback. There ;s^re c\ir- 
rently plans for the rapid, development of a very large cbal resource which 
has been largely unused in the past — the low sulfur, ^low-energy-content 
coal underlying much of the northern Great Plains. With coal, there a^^e a 
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variety of prot)lenis» amenable to^technological solutions. These include 
repairing the envirbnaental damage involved, particularly in surface mining, 
and the collection of ash and sulfur. oxides released upon cpmbustidn. 

* 

One rat h— pr omising cdal-using technology which ERDA has recently been 
developing is the fluidized bed combustion of coal, this is a process in 
which limestone is put into, an agitated bed of burning coal in ord^r to both 
reduqe the ptoduction of nitrogen oxides and react With the sulfur liberated 
wheA coal is burned. A -ma jor advantage of this process is that its adapta- 
^4ion would permit the environmeritalJLy^acceptable use of high-sulfur coals of 
the ^t;ype which are readily available in the midwest and much of the Appala- 
chian curea. . 

I have already mentioned the recent rapid rise of nufclear power. Mu- . 
clear poyer ^Ts we now use it involves^ the so-called light water reactor. 
The President has deferred the reprocessing of nuclecu: fuel and the recycling 
of Plutonium, as well as the commercialization of the breedea::^ reactor because 
of nuclear weapons proliferation cojicerns. -H^fevertheless, in "its present 
form, the light water teactor has been regarded by a large numb^ of elec*"" 
trie utilities as a very cost-effective way of producing Electricity. 
President Carteif's energy plan, I might note, envisions something more 
than a tripjing in the output of electricity f i;^ nuclear power plants by 

; - 

It' is worth noting that we might expect to see a continued rise in the 
use of wa^te materials' for fuel. In terms of the total quantity of energy 
supplied, our waste materials are likely to remain a relatively minor energy 
source ~, although in specific aj^licartions they will be quite important. 
Of cour^, there is nothing really novel kbout this idea, it's simply the 
recognition that, in vety many cases, wastes are simply re^urces for which 
we haven't devised a use.. For instance, the more modern paper mills in this 
• country and throughout the world frequently provide 40% or more gf their own 
power" through the' use of waste coB[iponents of wood. ^ 

As a final, and perhaps most important, feoyrce of relief from our near- 
term energy problem/ I want to reemphasize the possibilities for conserva- 
tion. This has already been mentioned in coiyiection with the use pf more 
^uel-efficient automobiles and homes. In the monies of transportation^ which 
we use and the buildings which we heat and air- condition, it is easier ~ 
and cheaper ~ in £he long run to do things "right" from the beginning, by 
building in. energy-'cbnserving capabilities from tl^e start. Since we really 
don't have the option of returning to "go*'^ and starting over, a very large 
share of the energy savings which we achieve between now and 1985 will have 
to be through fixing up the capil^l' goods which we. now have ~ that is, 
retrofitting ~ and through changing our habits, in the uite of energy. A • 
federal program of tax incentives is in^ the Jjaking for encouraging the iise 
of energy-saving measures such as^additional insulation in homes and other 
teuildtnga. My own strong suspicion is that there ar^ a large number of very 
cost-effective conservation measures which^ ^ave yet to be even looked at by 
the average American * Such measures ,a3 additional caulking around window 
frames and doors in order to reduce air leakjiges and the installation of 
Bimple passive ventilation systems to cool; attics are certainly less than 
exotic technological developments. But it*^13te larlfe number of small sav- 
ings irtilch are necespary to Jaake a real • impact upon tojtal energy demand in 
the 13.S. 



/ I have ,suggeste2r that we are going to see something less than a major 
revolution during the next eight years. I think it's fair to say that we 
will ieemi to be Hiore frvigal in our use of energy, that we will see more 
co^uL emd uranium used for fuel, and that automobiles will be getting some- 
iirtuit smaller. These are all trends which haVe becom^ apparent within the 
last few years, and I believe that the adjustments in individuals' life 
styles lAich^^ill be involved are likely to pe relatively modest. 

1985 to 2000 

■ / 

1 " I ^ 

I'd like to now briefly outline some of the new energy systems likely 
to have a notable impact in what we call the mid-term, that is, between 
1985 and the end of the century. In all cases, the technologies I 'mooing 
to suggest are relatively well-advanced in the sense that most have gone 
beyond the laboratory stage of re^rch at least to pilot plant status and, 
in some cases, the construction of a major facility sOTiewhere in the world.. 

We ar§ like](B|ib. be using more coal, not only directly to produce elec- 
tricity or steam ^I^Ppace heating, but also by way of a number of processes 
through which coalman be made into even more direct substitutes f or" petro- 
leum smd natural gas. There are several processes for turning c6al into a 
gaseous fuel* The cheapest of these processes produces so-called low BTU 
gas, a relatively low-energy-content fuel composed mostly of hydrogen and 
carbon.*monoxidfe. This is very similar to what used to be called coal gas 
or city gas, the gas used for cooking throughout much of the country before 
the old coal gas plants were retired as a result of the irrival of natural 
gas fro© the Gulf Coast. The jprinCipal limitation on low BTU gas is the 
relatively high cost of shipping it long distances. Most. low BTU gas, at ^ 
least in the mid-Jberm, is likely to be used within industrial complexes 
surrounding the gas generators. ERDA, for instance, is currently contribut- 
ing to the establishment of low BTO gas generators in a nimiber of locations, 
including a brickyard which now operates on natural g^s. 

High BTU gas is formed by^ producing low BTU gas and sul^jec^ing it to 
additional^ and we must note, somewhat ekperisive treatment. The great ad- 
vantage of high BTU gas is that iT7is a di'rect svibstitute for natural gas 
2md C2^i be Easily mixed with natural gas in the existing pipeline system. 
If the country were 'to shift to the use of high-BTU coal gas, we would note 
littJLe change at the users' end of the pipeline. The principal impact there 
would be in terms of higher fuel bills. There would, however, be a need for 
the construction of a large number of relatively massive coal conversion 
facilities, probably lose to the ooal-producing areas. . ' 

Liquid fuels which are a direct substitute for gasoline, fuel oil, 
and the like can also be produced from coal. Facilities for producing oil 
) from coal were in operation in Germany during World War II and currently , 
ifupply a portion of the gasolihe used in South Africa. As would be the 
c^ae with high BTO gas, liquid fuels fxom coal would be compatible^with 
existing distribution systems ^nd their costs %^uld be somewhat higher than 
what we're used to/ paying ^or petroleum products. The required facilities 
would appear be little different from many of the chemical processing 
oqii^lexes of today. They, , too # would probably be located in remote sites 
where their presence would be oiavious to only a small share of the U.S. 
population. * ^* 
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This country has a very large hydrocarbon energy resource in the form 
of oil shale in the Great Basin of Colorado, Wyoming and Utah. What is in- 
volved in producing oil from shale is, one way or another, heating l,arge 
quant;ities of rock in order to evaporate the hydrocarbons. The vapors can 
then be collected ahd processed in much the same manner that crude oil is 
refined in a conventional facility. The environmental impacts of a facility 
for mining, processing, and disposing of the waste rock from an oil shale 
processing facility could be fairly substantial. Experiments are now under- 
way for so-called in-situ recovery, -which involves heating the oil shale 
underground,^ then collecting the vapors driven off from the heated rock. 
This. system, if successful, ^should have less environmental impact. As with 
, the other technologies which I've just discussed, if the country were to 
shift to the massive use of oil from shale, most users would experience few 
i perceptil^le changes in the fuels which they use. 

An entire rtew class of energy resources likely to have a notable impact 
before the end of the century is that associated with so-called 'tfeotherroal 
energy — the heat of the earth. If you driJLl a hole in the ground, in most 
locations, you discover that,, typically, the temperature rises by about one 
degree Fahrenheit for each hundred feet of depth. The imagination is easily 
inspired by the notion of simply digging down until the earth is warm enough 
that we could use its heat, for instcuice, for space heating or industrial 
processing. The' problem with this is that the gradient, the rate of tempera- 
ture increase with depth, in irost locations is sufficiently low that it sim- 
ply wouldn't pay, under current conditions, to pursue such a scheme. In a 
number of locations, however, the temperature gradient is relatively high, 
so that if we drill down a few hundred or thousand feet, we oncouhter rela- 
tively high temperatures. A major limitation on the use of ^eothermal energy 
is that sites favorable for its use tend to be relatively localized. A few 
areas, mostly in the West, may experience substantial benefits from its ex- 
ploitation. In a few very fortunate sites, geothermal energy is available 
in the form of steam at relatively shallow depths, since at least 1960, a 
?bare of th^^ectricity used in Northern California has been generated by 
the use o^^eothermal steam at The Geysers, California. Currently, ERDA is 
supporting investigations aimed at locating and investigating other types of 
geothermal resources, in addition to steam fields. These include the investi- 
gation 6f very substantial hot yater resources under the Southern California 
deserts and experiments aimed at extracting heat frcxn ^eds of hot granite 
.which are available in a number of locations. Of course, if the. so-called 
geopressured methane, whidh I mentioned earlier, comes on stream, we vtould 
have the possibility of using the pressure in the geopressured water and gas 
to dri^ve turbines for the production of electricity, and, in addition, have a 
, source of heat which could find a number of applications. 

In the mid-term, we are also likely to see a notable, but not terribly 
large, impact upon our energy-using habits arising from a genuinely renewable 
energy source, the svin. Probably the first application of solar energy which 
will become widespread is the use of solar hot water heating. The major 
reason hot water heating will probably spread more rapidly than solar 
space heating is that the demand for Hot water is relatively con^nt frcxn 
season to season, so that the ek^^e of installing collectors ^an^be^ecap- 
0^ tured in yekr-round savings on oil^ gas, or electricity. 
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r Solar space heal^lng has received a large amount of attention in the 
^ press in recent years. .Because of the seasonal nature of heating demands, 
solar space heating is most*likely to first pay its own way in regions 
%^re the costs of al^tematiye energy sources ar^e relatively high, there 
is a fait^ aoipint of winter sunshine, and heating searsons are relatively 
^ long. It tea^ seen Ironic that the longer^ the heating season and, to some 
extent, the colder the weather, the more^ likely it is that solar energy can 
pay Ats way. We should bear in mind that a major prerequisite for sol€ur> 
heating Is a well-insulated Iniilding. Conservation measures are an integral 
part of any solar-heating plan. The number of solar-heated homes in the U.S. 
^appears, according to one estimate, to have approximately doubled between 
1974 andft975, and then to haVe doubled again in 1976. But the total number 
of coogpleted solar heated hcnues in the U.S. was still only on the order of a 
few hundred. 

In the^d-term, as well as the near-term, we can expect continued 
stdditional savings from conservation. However, as we move into the mid- 
and long-terms the adoption of new energy-conserving technologies will 
become a more conspicuous cco^lenient of energy-saving haUbits. New technol- 
ogies adopted by industry and the utilities, including improved management 
and timing of energy use, will continue to be put into use. As consum^rs^ 
we cam expect ^to see electric-powered vehicles come into wider use for short- 
distance travel. As old home heating plcmts «md water heaters €ure retired, 
jtheir replacements will differ by including more insulation, better controls, 
and devices designed to reduce the escape t of useful heat up chimneys. Energy- 
conservihg modes of behavior leemfied over the near-term should be making sub- 
stantial contributions to conservation well before the end of the dentury. 

2000 and BeyW ; ^ ^ 

Finally, we come to the long-term — the period beyohd the year 2000. 
When w^ get this feu: into the future, the new energy systems likely to be 
coming on the scene are eveii closer to. the laboratory develc^ent st^e of 
their life cycled than were the technologies mentioned for uSe in the mid- 
term. I will restrict my comments to the technologies %^ich are likely to 
be really new in th^ year 2000, or shortly thereafter, rather than repeat- 
^ ing qpmments on geothermal, soleu: energy, and the/like, the midl-term tech- 
» ^nologies idiich are likely to jDe quite conspicuous by the year 2000. 

First of all, I must mention the really vast potential of fusion energy. 
This is the energy whidf is released when atoms are fused together, rather 
. than br^en apaurt, as they are in the nuclear reactors now in service. When 
•controlled fusion has been accomplished, we will be in the intriguing posi- 
tion of n%ing an energy technology which can produce very large, itwJeed 
^ ^.essentially unlimited, quantities of energy 7- while using water as its 
^ £Mr|^ipal source of fuel.. The earliest major applications of fusion power 
Vi^l probably, be for the generation' of electrfdity. This need cause no basic 
reo:rgani2atiion in our electrical distribution system. It .would be basically 
:^ a change at the power plant. And it is quite likely that the main effect 
note&Jby the consumer may be a reduction in the cost of electricity. 

>» 

We have the potential for developing br^iedet re2U2tors which could be 
in commercial service by the year 2000. These would be essentially replace- 
ments for existing nxiclear and fossil fuel fired power plants. Their prin- 
cipal advantage is that they would be able to use the product of existing 
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reactors, plutonlum, and unused ^by-produ6ts of today's uranium fuel process- 
ing^to produce essentially unlimited quantities of electricity. The reac- 
'tors would literally produce more fuel than they use so that we would be . 
relieved of concern about resource depletion in the case of uranium. 

Also in trie long^ run, we have the possibility of producing substan- 
tial quei^tities of electricity with the use of solar power. This is already 
done on a' very minbr scale using the so-called photovoltaic cells. These 
cells produce small quantities o^ electi;icity, often in remote locations 
where there is a need, for an energy, source for a mcurker light or a small 
radio-^relay transmitter. An adiiitional method of producing electricity I 
from the sun is through the use of mirrors to focus^the jrays of the sun 
on a boiler. A. pi lot plant for this method of electricity promotion is 
expected to be in operation soon in the Southwest. Investigations axe also 
I being carried on with a view to improving methods of captxiring what is really 
the solaur *energy which propels the winds.* This also would be used princi- 
pally as a method of generating electricity. Although the future of solar 
electric generatipn is somewhat speculative, here we do have a technology 
which appears/ to be ;;eadily adapted to the production of electricity in an 
enviromentaJLly acceptetble and decentralized manner at dispersed sites. 

Solar ^ergy is also the ultimate source of fuels from bianass — such 
.as wood, plant stems, and a variety of hydrocarTDon-producing desert plants. 
, ERDA and some forest-products companies are investigating - the possibility 

of creating "energy plsmtations" of fast growing species which may serve, as 

long-term renewable sources of fuel for the future. ^ 



In the long term, a^ in the inmiediate. future, I believe tra^ conserva- 
tion will play tlte role of a major source of energy. Conservation can help 
give us the time ne*eded to develop the renewable energy soi;ircbs which can 
.pow^r the economy beyond the end of the century.* Energy withdrawn from 
wasteful use itf* freed up for application where it yields the greatest bene- * 
fit to both consumers and industry. In other words, conservation is likely 
to be 'P^sjgfi by households as a matter of intelligent resource management / 
tather th»i>riroarily as a rfcsult of altruistic motives. 

In conclusion, I think it's apparent that, when we try to sketch energy 
sources for the future and to imagine their impacts upon life styles, the 
vatriety of choices and the speculation about these choices becomes greater 
as Mfe look into the more distant future. Major investments related to en- 
ergy systems tend to be relatively long-lived. Once they are" in place we 
tend not to abandon them — it is simply wcpensive to replace them, and the 
near-term response to higher energy costs will be conservation. Thus, I 
think ^Miat^ Uhs nation's energy^n&yatem i^^i^^ly to c)6in^e rather slowly ♦ 
This arises not^only as a result of the need for prudeilce through judicious 
choice in the management of resource^ devoted to energy systems, but because 
of the increased public participation in decisions relating to major energy 
investanent. Nothing that we do is without its effect on the environment, 
and the (management of these effects, in large part*, * explains the increasing-ly 
slow amd cautious decision making which goes into the establishment of new 
faciiities. 

» • » ^ 

Alongside of the catreful ex^UIlination of our nlajor energy investments, 
I believe that We need to continue •;tjo^ investigate a wide vauriety of new 
energy soxirces alftd^ystems. It is through this meaps that we cam hope to 
preserve our freedom of choice in energy systems and life-styles in the future. 
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RBHe^ZCV TO THE ERDA SCENARIO 



{ Earl C. Joseph, Staff Scientist-Futurist Sperry-UNlVAC, 
St. Paul, Minnesota 

In this wticle, I will take you on a few short trips intcw alternative 
futures* Time permits me to disc\;^s only a few of the many alternatives 
that are curreritly being investigated irtiich allow society to increase (con- 
serve) energy availability for the future by increasing energy productivity. 

In the process of discussing-^these scenarios , we will need to repeal 
O'Tople's la^. How many of you are familiar with 0' Toole's law? Anybody? 
Most ^ of us are n^t, but modt of you, I assume, are familiar with Murphy's 
law. It states that if anything can go wrong, at will. Now, O'Toole, being 
a oountiryman of Murphy, his law singly states that Murphy was an Qptimljjl! 
We're going to try to repeal* that law by increasing our knowledge of future 
alternatives. 

Ho%#ever, before delving into the future, let's muse about the relevsuicy 
of learning ^aQxnit future options for energy education. I've had the %*onder- 
ful opportunity to teach options for energy futures at all grade levels: 
kindergeurten, elementary school, high school, college, gradiiate schcx>l and 
in-service education for teachers. I've done this as a pcurt of my job since 
about 1970 lAen I started futuristic teaching at the University of Minnesota. 
This quarter %re have 21 graduate studentsi working on their masters and doc- 
torates, l^!ading to degree? in futurism. When we discuss the futizre, or re- 
search the future, or think about the future, we develop a very different 
outlook and growvvery different intuitions than whert^^our mind is worried 
about the past oi^resent. | 

When we look iXto or teach about the past, we're concerned with what 
happened and our primary mode of thought is the analyses mode . When we 
teach or think about the past we grow the intuitions primarily for answer- 
ii)g the question, "What went wrong?" 

»* « 

vfhen %fe turn our attent^oiTto the present, we're stil^ concerned about 
the pxt^lems posed in tte past so we search for ans%fers iii the present, 
^his problea^gQlution ethic has been with us since the age of reason when 
w b^an believing the myth that once we are in the present %#e can do seme- 
thing about J|.t. Ihe result of this ethic system is that the present is 
always negative- laden. In other %#ords, t>ur primary mode of thought is the 
reactionary mode ~ we react to the problems perceived. Since, in the, pres- 
ent^ we're always looking for answers to the question of "urtiat is wong?", 
that is the kind of intuition we develop when %^ teach about the present. 
But, irtien we tun) our thihking toward the future, we're looking at pOTsible, 
probable, and preferable futures. In our minds, we try to imagine something 
out there (in the future) that we can't have at: the present time. In our 
minds,^ we try to solve the problems th^t we perceive in the present and 
graep <le8lrable (Opportunities. An* Immediately our thinking paradigm changes 
towards a design mode, where wA have the ideas and we grow the intuitions 
^o^^ creating and planning desirable futures > Thus the type of questionir>g 
whidh gr<^min the course o£ dealing with (energy) futures, is to answer 
the question, "bow to audce (design) it right." 



We can take only a Very narrow tunnel slice through the many futuristic 
scenaurios that are being studied and used in energy future courses. The 
first set of scenarios I'd like to discuss are in the area of " non-throwaway 
society" futures. For a long time, we've had an econcxnic system that works 
the best when we speed up the process of getting goods from the factory door 
to the scrapheap. The faster we do that, the better it is for profit. Since 
profit is based on per unit sale, the way to maximize sales once you've satu- 
rated a market is to get the academics to design such things as planned 
obsolescence. This shortens the life of products and forces society to con- 
stantly replenish the old with the new. Therefore, once you bump into an 
energy crisis with thig type of an economic driving force, there's no escape 
from sinking deeper into the c^j^isis. Therefore, I'd like to give you some 
of the scer>arios that will allow us to do things a little bit differently.' 

Fir^tr I'd like to ask how many of you would like to wear the same, 
clothes for 60 years? In the clasftroom one can see' a show of only a few 
hands. Let's look at the available science; what's in the IcUDoratories at 
the present time (as opposed to what may be discoverable perhaps sometime 
in the future) for clothes that we can weeur. How would you like to have 
clothes that are sel f -cleaning , self-pressing, gielf-deodorizing and that ex- 
pand as you grow fatter, skinnier, and Vallej;? In other words, "self -adapt- 
ing" 'clothes* How about some that are designed so that, without additional 
energy or material transfer, you can change the style moment to moment? How 
about those that use chemicals for dyes and a type of material quite unlike 
the polyesters we now use so that they repel instead of • attract dirt. Now 
if you should be unlucky enough to get a stain, the dye chemicals are de- 
signed to detect the stain and, with a catalytic action, bleach the stain 
out. The clothes could also be impregnated with a chemical that exudes a ~ 
^ sort of aura axound you — that in a sense protects you from e:^ternal vi- 
ruses and germs, and prevents you from spreading your cold. Now how many 
would wear these clothes for 60 years? Xn the classroom jaost students change 
their minds and accept the new idea. That is, they appear to be a fickle 
group. They quickly change their minds after getting some input into what 
the future has to offer. This is one of the basic rationales for becoming 
versed in futurism. This change in outlook is also one of the basic reasons 
for bringing the study of the future intp the classroom. It's a sure bet 
that we're going to have to go to such a non-throwaway society — perhaps { 
not exactly as characterized, but not too far from it. The real question 
is not if ,^ but when. 

Let's ask a different question. How many of you would like to own an 
automobile that lasts 60 years, that never has an accident, and never needs 
r^air? Oh everybody! Let's see how we can put some "smarts" into an auto- 
mobile to make the autanobile system convivial and long lasting. To do 'so 
requires a new design. The idea is to attack the probl«ns from the fronts 
end, not after the fact of the problem, not after the crisis, not after you 
can't stcmd the pain — but at the onset when the system is being designed. 
In^ndustry, in a few companies eiround the* country, they're working on a 
ver^,small r^kdar, about €fle size of an automobile headlamp. These radars 
are electronic eyes.' They can sense objects out in the distance .aod deter- 
mine how far away they are. As a result, they can, with a simple calculation 
measure the rate of closure toweurd any object, ^en you can install two in 
the front, two in the back and two on each side of the automobile (if you 
make your profit from radars — if you don't, you can put two on the top and 
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let then spin euround) • Furthermore, other types of sensors a3;e needed on^ 
the "smart automobile.*' The cor^dition of the pavement must be sensed. We 
rxeed to kiK>w whether it's dry, wet, slippery, icy, muddy or sandy. In other 
words, we need transducers to sense road conditions. Now again, if we want 
to sell -and make our profit from transducers, we would insert them into the 
tires. If not, we would put them in the body of the automobile. Other sen- 
sors. 2u:e needed to detei^ine the condition of the driver. We need to know 
something eOxjut his or her reactions; ^KetheaTthe person suffered a heart 
attack, is inebriated or drowsy. (Note: All of these sensors should add 
little to the total cost of a future automobile.) These sensor measurements 
are sent to a $5 microprocessor where a calculation on the time' to impact is 
being made. When the time of impact becomes critical, the microprocessor 
.sends electronic signals to actuators, the third part of our smart machine. 
These are nothing but small controllers which could »be electric or hydraulic 
motors. (These may cost $5 or $10 apiece.) The actuators could be placed at 
the gas pedal, the brake, the steering wheel, the starter motor and at other 
effective locations. ^ * , 

We should realize that all of these "smarts" require no new inventions- 
We have all the science know-how to da it. We would call it a collision 
avoidance mechanism . Using such smarts we could forecast forwcurd in time 
^ahen we wouldn't have accidents on the highway. And it also* supplies one *of 
the mechanisms to extend the life of the automobile. 

Let's turn to another reason why the life of the automobile is rather 
short. How short is the life of an atutomobile? Well, there are more than 
100 million ccurs in use in this coxintry. This year is a good year for auto- 
mobiles — ■ last year was a good year for wine. We're" going* to produce some- 
where in the neighborhood of 12 to 13 million automobiles and import 2 to 3 
million more this year. If you divide the total, which is cdxiut 16 million, 
into a little over 100 million, one obtains, a number close to seven years as 
the replenishment rate or the average life of an 'automobile. Imagine the • 
energy required to replenish all of those automobiles approximately every 
7 yeaursi Imagine further the energy savings (energy productivity increase) 
achievable through extending the autoanobiles average liff to 60 or 70 years 1 
To extend the life we need to also draw upon a different science. The sci- 
ences that we have been discussing so far are in the anticipatory sciences 
axeaB wlxere we try to forecast forwaurd and to find out what the future has 
to offer. The next science area that we \ieed to draw upon is the f£ult- 
tolerant sciences. By "fault-tolerauit,** At is simply meant that even though 
we expect parts of the system to fail, we 'do not expect that the system^ as 
a result of that failure, needs to make an error. There's only one way to • 
achieve fault tolerance, and it can be stmamed up in one word, " redundance . " 
Let He give you an exadple. If we're going to have a car which lasts 60 
years, it's probably going to have to travel about 500,000 to 1 million mil%s. 
How far can you expect *o go with a set of piston rings? In the average 
Aaericem car, adbout 100,000 miles, mitybe a little bit more, maybe a little 
bit less. Well, how would you design them to .go further? -Instead of one 
set, shall w put many sets of rings on ^ach pi&ton? Shall we have one set 
out ani ac^ve, weari'^ down the walls of the cylinder and the rings* thaa- 
selves. That's the equivalent of that set of rings going into the piston. 
We can sense such a^ndition by sensing the cylitxier's compression and when 
it gets low, we can actuatt an actuator to bring out the next set, and then 
the next set, and so^ on. You see what comes along, with a redundant fault- 
tplerant system — a "self-repairing syst«n.*' Such an automobile* design 
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change toward fault tolerant autccoobiles gives societpy the ability to build 
lopg-lastiiig systems. , 

There is a third reason why all of us buy new automobiles. Our old auto 
mobile may not have enough chrome, or it lacks a new "wing ding" carburetor 
or perhaps the ashtray just gets dirty. These are cosmetic reasons for pur- 
chasing a new cau:. However , society could reach a point where we cannot 
afford to buy gasoline. At such a time we need to change the automobile's 
motor isystem to a long electric cord, or a flywheel or something else.. ITi 
other words, there are cosmetic reasons and there axe real reasons for a 
need to change. Today, change leads to the need to buy a new car. Since we 
can anticipate the ^future with the aAticipatory sciences, we can forecast for 
*ard in time the nlTed to xrhange; whether it's real, like a crisis, or whether 
it's coanetic. Thus, "we can, then impact, at the front-end, designs so we oan 
develop for " piecemeal updating ," — a key feature in extending the produotiv 
ity of energy resources, allowing society to build things which last longer. 

Given that the basic sciences exist and are readily available, we can 
make long lived systems, whether they be toasters, microphones, clothes, 
homes, furniture or automobiles. This 3cience does not apply to evei^ything, 
though. For example, it is difficult to envision attaching a string on food, 
like we do with teabags, and reusing it. Therefore, the idea of designing 
^lon-throwaway systems -works in many but not all cases. So it is only a par- 
tial solutipn. But it could increase the energy savings by tenfold. 

Okay, let's go on tf scenarios (designs) of other future energy unin- 
tensive syste^s^ One of the areas where we use considerable energy is in 
fcunning. long ago, someone came up with the idea t)iat we do non=iiillage 

farming. For thousands, of years we've been using sticks or plows to turn 
the soil over. Now it takes a lot of energy to pull that plow. Further, 
when we turn the soil over, we lose 4D to 60 percent of the moist\<fe. When 
we lose that moisture one of two things happens. Either the soil blows away, 
or it becomes so compacted that you can't grow ajiything in it. In non-tillag 
faunning, the soil isn't turned over so the moisture is not lost. One of the 
methodologies/techiK>logies for non-tillage farming is to use silent sound — 
e.g., microwaves — to loosen the soil. Let's envisage a smart farm machine 
for non-tillage purposes. (By the way, the U.S . Department of Agriculture 
is forecaai*iiig^ that over 50 percent of faunas will use non-tillage equip- 

ment by 1985. That's an awfully short time to adopt something new. Let's 
see why.) As the ground is wiggled (loosened) with the microwaves, the 
machine will also drill holes every so often. As it drills, it is sensing 
the condition of the top of the soil^and the soil underneath. Why? So this 
"smart" feunn machinery can perform a sorting operation. It sorts out the 
capsules which will be dropped into the soil. These capsules will be bio- 
degrauied)le and possess time-release capabilities of their contents similar 
to the familiar cold tablet. Only these -capsules will be effective for the 
entire growing season. Each capsule selected for planting will contain 
enough seeds for germination, enough fertilizer to c arry the seed to maturity 
and enough fungicide, pesticide, herbicide and oxygen. The caps\;les will 
' also contain enough wetting agents and moisture based upon weather forecasts 
for the agricultural aureas. \^ 

Now, imagine the savings. Today faunning ik capital intensive and energy 
intensive. Today we take a plow, which is an energy pass, and two pieces of 
equipment; a plow and a tractor. Then we go b^ck oyer with a disk to^reak 
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yp the soil that another piece of equipment and another energy pass. 
Again we go back over the soil to seed. That's another piece of equipment, 
and another energy pass. Then we go over it more times, with another pass, 
for the pesticide, and then the fungicide, with different equipment and more 
energy passes. Thus, one piece of equipment and one energy pass in the fu- 
ture ^ with a smart farm madhine, can accomplish all of what today takes a 
multitude of different pieces of farm equipment and considerable energy 
passes. Can you imagine the savings it would produce in fuel? Can you imag- 
ine the increased productivity of energy for producing food? 

Let's go or. Let's consider our new information age. Oux society has 
moved into the post-industrial age and the key resource now is information. 
In an agricultural age the key resource was the lemd on v^ich we tickled 
(tilled) the soil to griJw food. In the industrial age, the key resourqe be- 
came oil and the ores that we dug out of the ground to convert into something 
else. -In the post-industrial age, the key resource becomes information 
(since by defir^ition the post-industrial age is one based on services) and 
we're growing»*exponentially in -the use of etnd need for more information. 
For example, today in the United States, do you know how many pages of news- 
paper we publish each d^^y? If you were to take each one of the pages, un- 
fold thea, lay thfem end to end, they would go around planet eaurth at the 
equator 50 times — that's each day, every dayl Can you imagine the energy 
used to manufacture and deliver these newspapers? In the laboratories 
there's a lot of research going on with paperless medias like flat screen, 
television-like ^devices. Additionally, at the pniversity of Utah, foif the 
last eight years, they've been studying micro-television sets, 2tbout the 
size of a fat pen. When TV's get that small, guess where you can put 
them? You can put them on the bows of eyeglasses. With a proper lens sys- 
tem, you can fill up a person's whole visual space with written words and, 
since there are two TV's, one can also create three diinensional images. 
By the way, if you had seen PARADE Hagazine (one Sunday in June) you v^uld 
have read about these micro-TV glasses as a prosthetic device for giving 
vision to blind people. PARADE suggested that this technology is about 
.ready to leave the lah before the end of the decade. A couple of yeaxs 
ago the researchers put micro-video cameras on eyeglasses and coupled them 
wi^h a bundle of wires going to the skin surface on the head near the visual 
cortex. They then discovered that such devices could give primitive vision 
ca[pabilities to blind people. For a moment, let's label the micro-TV eye- 
glasses a "paperless newspaper." They will contain electronic storage 
(memory) so that we can capture the newspaper by plugging it into the wall 
a few times a day. > This information will be stored in the glasses' m«nory 
-aAd the information can be replayed at our convenience oveV and Over agaih 
using energy supplied by small batteries in the eyeglasses. Can you imagine 
how much less energy it takes to move electrons versus moving bundles of 
newspapers? A lot less, an awful lot less. Further, such an information 
delivery and dissemination system could deliver our future school books, 
other types of books (e.g., fiction), Reports, office memos, mail, etc. 
The energy savings achieved by substituting electronic tremsfers of infor- 
mation aure^cojfisiderabLe. But they are trivial when compatred to the other 
potentials, of this technology. Why? If you talk edx)ut 1985 and beyond, 
this type of technology vrould allow us ta "wear " our future "office," or 
our future "school." In other words, this technology could provide a sub- 
stitute for our "second homes." it deletes^ the need to expend energy for 
constructing these second homes and it deletes the need to heat and cool 
them throughout their lives. Fxirther,* it deletes the need to spend the 
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energy to maintain offices and schools throughout their lives, and it deletes 
the need to travel back and forth to them. For example, in the U.S., t^ie 
average worker travels about 100 mile? a week, back and forth to work. Imagine 
the savings if a relatively high .percentage of the p^^ic worked where they 
wanted to be by using such micro-TV glasses rather t^j^ going to the phy'sptcal 
office. In other words, instead of allowing the office to dictate, where you*r 
going to live, you can let a different activity — a leisure time activity — 
decide where you live. If. you like- t<p be on the ski slopes of .Utah, that 
could be your future office. Or if you enjoy the Florida sun, your office 
could be on the shores of Miami Beach. The energy savjngs from 'developing 
such positive options are enormous but, in the process, we will experience 
a drastic and radical change in the sociological environment of society. 

Time only permits me to discuss a few of these opportunistic, options 
of alternative future energy. By now, from the foregoing, the need for the 
educational system to begin to teach about the future should be obvious. 
We, need to get €he students, as well as the educational system, into the 
toindset of the future so we can develop future desircd^le alternatives in 
addition to those outlined here. We will not have to look forward to only 
a deprived future, nor will we. need to go back to a lesser quality of life. 
The type of non-throwaway societies, and energy intensive systems that I've 
discussed have the potential to increase the quality of life for everyone. 

In conclusion, it is my hope that these word sketches of alternative 
futures have drawn an image in your mind's inscape of som^ of the possi- 
bilities for creating and designing these positive options as well a's some 
9^:^^^ rationales for bringing the study of alternative energy futures 
into \he classrooms. ^ ^ 
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REACTION TO TOE ERDA SCENARIO 

Joanna D. Underwood, Director 
INFORM, IncV, New York, New York 



PMiiaps you noticed in Mr^ Jpseph's talJc-ttot in looking into the 
£utur© • one piece at a time — he eliminated, via the gadgets and tech- 
nologies that he believes science will create the clothing industry, thp 
auto industry, the farming industry, the publishing industry, and a lot of, 
other industries. Oi course, in the process, he would also be eliminating 
the labor and interest we invest in sustaining these industries, and in 
changing and develc^ing them, factors that may be an important Component 
.in making our lives interesting and satisfying. He would also be eliminat- 
ing the products of these industries, ^ich form peurt of the aesthetic and 
cultu^ral continuity of our lives ax^ the choices and uses of which are a 
source of individual identity auKl pleasure. I certainly concur that the 
visions Mr. Joseph summoned up of our fut\ire may be technically possible. 
From the point of view of pure engineering and science, they are fascinat- 
ing. But the question is "Do we want the changes he describes?" 

Would they be a step ahead — either as necessary changes or as changes 

tihat would nAke our lives happier? I have great faith that technology will 

ultimately express, whatever our values and goals, are. But perhaps the im- 
portant underlying question is what cu:e our values? 

The decisions we make sUaout products of the future, about energy use 
and supply will largely be based on veJ.ue choices which involve also our 
underlying beliefs regarding o\ir needs, our human limitations and the en- 
vironmental realities and constraints of our world. As I comment this morn- 
ing on the scenario our governftent, and particularly the Energy Research 
and Development Administration, have laid out for our energy future, I'd 
like to focus on the varlue assun5)tions those governmental plans seem to 
entail. These assumptions that seem to be to a disturbing degree con- 
tradicting governmental stated concerns. 

I belike that m^my of you h^re eure paurticularly concerned with how 
to bring the subject of energy to students. So I'd also like to comment 
on questions that need to be faced in dealing with them t- and trying to 
create for them a fair and accurate picture of the choices ahead in our 
energy future. What they are told alAut the energy crisis and what they 
actually see happening today may give a picture of confused values and 
goa^s. Unfortunately they may more likely imitate what they see, rather 
than what they hear. 

The EHDA scenario for energy supplies in the future and the govern- 
mental plan at present both seem to asstme that we are on a road moving 
ahead in terms of energy ~ that will take the technologies amd fuels of ^ 
thi past and gradually change and alter these, so that we^se more care- 
fully the oil and gas we still have, increase the use of coal for power 
generation, and carry through perhaps more prudently on the use of nuclear 
technology developed over the past 20 years. Conservation of energy fits 
into the plan as an important short-term goal. We must dp SCTie revision 



of our lifestyles, in order to make them more energy efficient — at least 
until some limitless source of energy is developed, such as might be supplied 
by extensive coal and nuclear sources, and ultimately by fusion or solar tech- 
nologies. The goverment scenario assumes that the reorientation of our life- 
styles can be gradually brought about by better public information on the | 
scarcity of existing fuels, tax benefits, and by slowly increasing the price 
of energy over the coming years. 

I would like to raise some questions about the kind of road we are on 
and where it is ^oing. I think that, rather than being on a straight road 
proceeding from past into the future, we are today at a crossroads. The 
yroad we have been traveling in fact, may be comii^g to an enj^. That road, ^ 
"raveled over the past 25 years, assumed cheap and plentiful energy as a 

ase for an increasingly mobile, comfortable, and technologically sophisti- 
cated society. As one convenience and engineering advance has been added 

^^another, we have moved faster and faster down this road — and become 
mor^ attached to it. 

\We^are dependent on the oil and gas which since 1973 has made up over 
75% oiP our energy, and we have willingly continued to act on a vision that 
nucleat power would COTie galloping in like the cavalry to save us by the 
time oil and gas really became scarce. We've set up a lifestyle that re^ 
lies onXsustained cheap energy ~ that has thrived on waste. We have more 
cars and\deteriorating mass transit systortis. We have homes that leak heat 
and cold like sieves (since they're cheaper to construct) so that we have 
to keep piinping heat and cold air into them just to maintain a stable level 
of temperatWe. We have homes that are filled with all kinds of energy- 
consuming gaiiagets — from electric toothbrushes to devices for opening cans 
and car doors\ We have hc«nes that sprawl over acres of suburbs and that 
are dependent 6n cars and highways for access to the outside world. 

We are even^building whole towns and allowing land sales companies %> 
market lots in newvresidential communities, in places where the environmental 
support systems areVt available — towns in the dry Southwest which will 
rely on enormous energy- intensive systems to transport the water needed for 
large populatio'ns- towns in parts of Florida which will rely on multi- 
million dollar water puic;if ication and desaliiiization plants to make the 
local water supplies, or\5ea water potable, 

\ 

Business has followed ^e wasteful trend. Did you know, for example, 
that in our econcxny, for 6yery million dollars for gross domestic produc- ' 
tion, we consunte 1513 tons of oil or oil equivalent, while in Sweden, with 
a comparable standard of living, the consumption rate as 865 tons, in West 
Germany it's 997 tons, and in France, it is only 817 tons. So here we are ~ 
with 6% of the world's population using 30% of the world's energy, - ^ 

President Carter says we have a crisis. We have wasteful values and 
wasteful technologies and systems to go along with them. We need to make 
a bisic change. But to be convincing, perhaps he needs to sa^Sit more 
loxldly and more often. Congress may think we have a crisis, but many 
Congressmen and women fear loss of support if they act on that belief. If 
they vote fo;^ increases in the cost of oil and gas, reflecting the increas- 
ing difficult^ in finding and tapping sources, andtJthe long distances the 
fuels must be feransported for our use, they are vqyfinq for disruption in 
the habits and lifestyles of Americans^^ erda w^s brought into existence 
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to develop new energy sources. And where are its efforts focused? 
Perhaps under s\ibstantial pressure from industries, whose continued 
profitabilities rely on technologies based on fossil and nuclear power, 
ERDA is mainly funding R&D of sources using scarce or dj-fficult fuels. 
The government, in sxm, seems to evidence a new aw8u:eness c5f resource 
limitations and environmental problems, cmd to acknowledge a need for 
bot^ human and technological orientation. But its current programs are 
creeping along on the current road, not yet convinced enough to say 
straight out that such a new awareness mecuis a radical chcuigj^^ of direc- 
tion oh the path aheacl. After all, the crossroads is not in actual sight 
yet. 

Of course,, the change in value cuid in plcuining is .not just the govern- 
ment's responsibility. We talk about the energy crisis too. And what 
actions cure we taking? How mcuiy of us have had our pilot light discon- 
nected? (They accoilnt for 3% of all natural gas used in the U.S.) How 
many have limited driving speeds to 55 mph, walked a*' f ew blocks somewhere 
instead of driving to save energy, unhooked a few gadgets, turned off the 
dishwasher during the dry cycle (which uses 50% of the energy in each 
cycle). How many have had a home inspection to see if better insulation 
is needed or actually put more insulation in? Yet all of us are educating 
our children, some of us formally, others of us just by the example wfe 
set. If we don't tedce this crisi^s and the need for change seriously, who 
will? If we oppose politicicms who support the realistic need for higher 
energy prices, how can we expect them to stay in office. If we vote for 
illusions, we'll get illusions. .. for the moment that is. Should we, however, 
round the last turn and see a dead end before us, who can we then call to^ 
account? - . , 

It is clear that our oil cmd gas supplies are running out. It is also 
clear that because we cannot decide on air pollution and land use require- 
ments, we are not seeing a fast enough ^expansipn of our domestic .coal 
sUpply to meet demand in the next few years. It is cleeu: further that 
nuclear power is in- trouble. After 20 years of technological development, 
its environmental problems cure not fully understood, let alone solved. 
Its safety is in question, and its economics have gradually lost their 
once impressive advamtage. The cost of building a nucleeir power plant 
today is $1500-2000 , per kwh, while for coal^fired plants it*s only 65-70% 
as much. In addition, nuclear plants cire delivering on the average, only 
45-50% of their planned capacities, even though the nuclear industry con- 
tinues to predict deliverance at 70-80%. The fuel reprocessing- and breeder 
systems which were to insure a long-term cheap source of nuclear fuel, are 
faltering, for technical, finamcial, cmd envirotfimental reasons. 

If indeed there eure limits to bur ability to matnipulc^te the wor^d 
and its, finite resources to meet our wasteful demands, and if we accept 
the* fact that a real tramsfer to cmother road is needed, then thei;e are a 
number of eureas in which real change may have to be made. I'd like to 
discuss three of these important areas and compare the governmental response 
today with the Jcind of response that may be warranted to really put us on 
a new rocui. 

The first area I'd like you to consider is the area of our individual 
lifestyles, and the changes needed there. As I mentioned, the current - 
governmental approach, at least in the neeu: .term, is* conservation, 
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entailing a gradual change of habits to adopt less energy-wasteful ways, 
until new supply sources are available. I . sugges^that allowing conserva-' 
tion to be viewed as a sh6rt-t>nn effort may be to misrepresent its impor- 
tance. In a world of limited resources, it should not be treated as a 
teit^jorary effort. It may indeed be a permanent ,new way of living. It 
may, require a revolutionary change in our self image and in our sense of 
relation to the vrorld .around us. it means reconnecting and developing a 
^sustainable and harmonious relationship with our Environment— feeling * 
part of it and not just the user of it. An energy conserving lifestyle 
may p&haps ultimately necessitate a renewed stress on our inher and 
ihtellectual growth, and, on recreational activities that compliment and 
en^ nature, instea4 of trampling and using up .its resources. It may 
m^^jiking instead of snowmobiles, sailboats, instead of motorboats, etc. 

with its temporary discanforts and disruptions may be a very 
positive step for us and one that, with a little more visiqn, we would ' 
joyfully and energetic^ly strive to achieve—not resist every step of the 
way. Additionally, we may not have time to adjust to this n*w way of life 
at our chosen comforteible speed. ' i 




^ Limited supplies are not as flexible as political promises. If we 
must change^ then how else might we go about it effectively? I'd ;ike to 
suggest; you consider the possible benefits of^ a real jolt, rather than 
inch inch change. Why don't we ^ust let industry raise its prices on 
dwindling fuels right now to decontrolled levels, the richer in this society 
could absorb the shock -^nore readily, and cert^niy we could find ways of 
relieving poor and middle class citizens financially of their immediate ^^^^ 
Q distress for the coming few years of readjustment. Now, why might I suggest 
a joltr Well, to get a right angle shift in direction. We may need to set 
up a roadblock on the old route and flashing blinkers pointing to the new 
. way* President Carter tried to put up sorfte attention-getting signs when 
he gave his energy speech. Now he's ratfier letting, them sit in a corner 
and is mired down in everyone'% objections to what his views of our options 
are. In fact, it may^be harder for people to make little tiny annoying 
changes over years—to poke at one cobweb at a time, if you will, simplis- 
tically speaking, rather than to do spring housecleaning all at once. If 
the government d^ontrolled oil and gais*pr£ces, I suspect many of you would ' 
be making the kinds of changes we discussed earlier ii^ hia-ry. * .don't you 
think so? A basically conserving lifestyle is J a revolutionary new concept, 
not a stop-gap program. U.S. industry presently accounts for 42% of the 
energy used in this country, each year. But many industry leaders point 
optimistically to the fact that they used 6.2% less energy in 1976 tUtan 
they did in 1973. But unfortunately, many recent studies suggest that still 
1/2 of the energy consumed in this sector is lost as waste heat. The amount 
lost is equal to the total energy consumed yearly in American homes. Evi- 
dently room for progress in conservation by industry is great. To ge^t 
beyond simple housekeeping changes in industry practices to get into/expen- 
sive and basic process changes', to less en^gy consumptive ways — that will 
l^e the jolt here. Radically higher prices may be the only thin? that will 
^lake it happen. And if we allowed prices of dwindling fuels to rise, we' 
would also be making a market for alternative, mote environmentally-sus- 
tainable sources, such as solar heating and cooling, and *trash-^to-energy ^ 
systems. ' ^ These sources can*fc compete economically today, although in a 
variety o.f forms, they are technologically available. 
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^ - ' Moving from the question of individual lifestyle choices, I-'d like 
to turn to a second ar^^ of government plarSling and choice. It relates 
* to dealing with, systems we "have a real stake in, but may need tq move 

away from, if we accept a value system which recognizes the real^imits 
. of our technological capeibilities and of our resources. As a key energy 
case in point, nuclear power. We started the Atoms for Peace program in 
1956, hoping to find a productive and positive use for those atoms. Since 
' the .mid-50 's, utilities, rea^fer manufacturers, and the government have 
spent over a hundred billion dollars building the nucleair power industry. 
To develop a commercial breeder, an anticipated $12 billion more will be 
needed. With continuous government -support and subsidy, we have built up * 
an industry of over 200,000 people, and now have 63 Operating reactors 
around the country. "j^H^lear power today produces 10% of our electricity 
'and 3% of all our energy. 

But*" a number of serious environmental and social concerns surround 
this industry's operations. I'd like to mention the most significant ones. 
First, we really don't, Jchow the risk of meltdowns at reactors. Projections 
vary. Although the risk may be as small as one in-r7,000. A single melt- 
down — conservatively estimated -by tfie' famous 1975 Rasmussen "Reekctor Safety 
Study" could take a toll of ^3,300 immediate fatalities, 45,000 long-term 
cancer deaths, and 28,500 long-term geneticnieformity cases: it could 
y/ create $14 toillion in property damage. In additi,on, it could leave ^ 

disasjter area 3,200 square miles in size. Clearly, private compan^ 
could obtain insurance, faced with'ev.en the most remoVe risk of a melt- 
down. As a resott, ,the goverrpent, under the Price-Anderson Act of 1957, 
has agreed to cover up to- $560 million in insurance casts. ThJ^s would liot 
be enough — even were substantial industry funds added — to pa^for the ex- 
tent of damage a meltdown might cause. 

Second, the key to nuclear 'industry expansion is its cibility to 
assure a continuous source of nuclear fuel. Even using the most liberal 
estimates, by the turn of thte century,, uranium, the price of which has 
risen' 7-fold from $6 to $42 ton in just the last 'five years, will 
ejqpe^rience a prohibitive leap in cost. ^ 

•At present, the spent fuel from nuclecir power plants, after it is ' 
removed f»oro the reactor core, is stored^on the reactor sites awaiting 
reproqassing, to separate the recyclable portion of the fuel that the* 
industry can't afford to lose' from the wastes which must be permanently 
disposed of. Reprocessing efforts on a large scale h^ve been a failure. 
The technological complexity and econc«nic costs have proved beyond- indus- 
try's ability to cope. THe partially constructeci reprocessing plant in 
v . Barnswell, South Carolina, will never be cocupletgd without massive infu- 
^ sions of government monies and technical effort.* Even then, would it ^ 

. 4 woi'k? I 

The breeder reactor, which. would take the plutpnium in spent fuel 
and use it as its own fuel, ajid whose wast^ would in turn fuel conven- 
tional reactors. has engendered increasing jpublic opposition both because 
V of the cost of ith^^i^reeder and, roost impor lantly, because of the- fears 
' that transporting am^handling a growing quantity of dangerously radio- 
active bomb-grade plutonium between reacto:: sites andf reprocessing facil- 
ities around the U.S. would pose risks of theft and sabotage requiring 
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military type projection at all times. Even making maximum expenditures 
for safeguards— what foolproof ways have we ever devised .to prevent human 
error? 

Reprocessing plants and the breeder are the key links, completing 
the nucleai^ cycle and making available the, nuclear fuel in the coming de- 
cades. Neither type facility is ^ojse to realization. Thus, utilities 
today have their back yards choked with radioactive wastes that can't be 
gotten rid of. 

The Carter administration seems to be straddling an unrealistic line. 
It is encour,aging.a^end to the delays in construction of new conventional * 
reactors, yet it is Tracking off from continued R&D on reprocessing and the 
breeder—phases essential to the ^survival of the . industry beyond the very 
^ shartest term. ^ 

The Administration is also not addressing directly the third and most 
difficult ehvironnifintal risk that this technology creates— one that simply 
-does not lend itself to technological solution. No matter \«^at type of 
nuclear power plants we operate, eventually the radioactive wastes they 
generate will have to be permanently disposed of.^ Scientists have talked 
about burying' them in trenches under th^ Atlantic and Pacific oceans, in 
geological formations or salt mines. They discuss all kinds of sealed 
containers. Yet the' life of these poisons i^, in some cases hundreds, in 
others a quarter of a million years. Whether we choose to create such a 
growing storehouse of .poisons which "future generations will have' to guard 
is 'the ultimate environmental -and social dilemma. 

_ __ _^ J ' , - 

At present, engineers and industry people involved with a professional 
and economic stake in nuclear* power continue to express ongoing faith that 
the technology will one day solve its environmental and social problCTis. 
Many citizens, under standiixg their own demands for energy and not under- 
standing nuclear risks, go^^ernment people responding to citizen pressures, 
and investors Vith nuclear interests, stand together quite unprepared to 
face up to the long term envirornnental and social implications that go 
hand in han^ with this energy source. 

But, stepping back from all of our short term interests, I'm not sure 
that many of us, given an objective description of -advantage and risk— • 
wuldn't shudder at the .prospect af a nuclear future. Yet with 'the 20 yeafi 
stake many now have in this technology, the question is, would we be 

willing to walk away frOTi it. Will we decide to change course and seek* 

other, safer answers? Beyond Carter's equivocation qx\ this subject, ERDA's 
actual budget for this fiscal year 1978 indicates a strong continued. pur- 
suit of this technology.' Of 9, total of $3.2 billion anticipated expendi- 
tures, some $1.3 billion (over 40%) is being <^evoted to nuclear R&D. Only 
$305 million is to go to solar R&D, $433 million to fusion,Jfe88 million to 
•geothermal energy, and $640 million to fossil energy. I might briefly touch 
on 4 few oth^r subjects while we aret discussing "things to move away from." 
Knowing what we now know about our limited fossil fuels and the air pollu- 
tion generated by autOTobiles, especially in urban areas, will wff really 

, begin to move away from such extensive vehicle use, reducing car traffic 
In urban centers,, -accepting the incohveniences of less^^or±o door service, 
accept the cost of plamning and rebuilding new mass triBit ^ystens? 

"•Rowing what we knov^about resource scarcity, will we actively discourage 
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new (towns being built where lauid and water resources don't exist ^nd try 
instead to begin adjusting our humatn activities and dwelling patterns tb 
harmonize with the requirements of and sustainable capabilities of the 
environment? Turning away from a number of hadbits, technologies amd atti- 
tudes of the past decades will only be feasible if we are actively pursuing 
other habits 7 technologies,, and attitudes to replace them. X ^ 

And so we arrive at a third area of choice. Despite fact that 
very few of us have emy economic or other kind ^of *^jnmediate stake in new 
technologies, are we willing to bite the bullet and mcdce the investment to 
reorient our energy supply system substantially? I mentioned earlier 
here that I firmly believe U.S. industry hets the capability to invent all 
kinds pf new technologies, depending on Vfh^t our value^call for. Our ex- 
perience with nuclear power hats certainly shown 'that wh^ the government 
sets its mind to, getting a new industry going, it cam do a lot. A new ^ 
industry cam soon build up its own momentum and develop a coterie of in- 
volved supporters. 

At INFORM, during this past year, we completed a three year research 
study of energy alternatives . In it we f pund .that of 17 new kinds of 
energy sources, including a ramge of ^solar emd renewaible resource-b^ed al- 
ternatives, a number were actually technologically ^ailable auid some in 
commercial use. We looked at the projects of over 140 corporations, and 
fovind mauiy of thorn ready amd eager to fi^d a market for their , systems . A 
central barrier to broad and^coramercial use of their products was price. 
They couldn't compete against the controlled prices of oil and gas. 

" ^v^Solaur heajting and cooling was one viaisle option. While solau: systems 
for. heating swimming pools or domestic hot water supplies, or for heating 
and cQfitLng buildings au:e making scxne progress, it seoned clear that a 
quic^^Mce rise in conventional fuels would put the spotlight on this 
techAold^. One quarter of the energy used in the U.S. goes for building 
heatingfamd cooling.' So the contribution of thi^^ alternative could be 
signifi^^t. At this point, domestic hot water systems are already coming 
into a coiDRetitive price range. Were the maurket demand to suddenly increase 
greatly, ,the economics of mass produdtioh could make it advamtageo.us . 

Qur study also found trash-to-ei«rgy systems to be available.* (We 
identified il producers of such systems.) Cities could use trash, now ex- 
*pensive to dispose of, to generate 10-15% of their electricity. Over 120 
trash-tb-energy pla^jjjts exist in Europe^ ,as of 1975 only sixteen existed 
^here (with 18 others in some phase of plamning) . . Why is that? ^ Because 
utilities have^lit^e incentive, to change (passing on fuel prices as they 
do to cdstomets); because cities have Jittle ^experience in working with 
private industry; a^d because citizens aure too often too nearsighted to 
see .th^ Savings they might achieve by use of this alternative. Sometimes a 
citiieits resist ±he ^^tion of giving over unallocated land- for a trash 
plant. ^ ' ^ \ 

tie s)K>uld givevserious thought to how we might overcome -s^rch politftal, 
institutional,, and economic i>arriers. The federal government which can 
"put the ^oad public int^erest aheaid of narrower considerations, could take 
a real lead in epQ6uraging such systems. Yet scarcely a word has been 
spoken from the ^federal l^vel about their advantages. Geothermal steam, 
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for power production, 90-generation, for efficient combined prpductioa o£~ 
electricity and steanr from one source, and bottoming cycles, capable of 
recycling industrial waste heat, are all poised on the starting line 
waiting— so to speak—for the economic incentives to ring the bell aftd' 
start the competition. - - - x 

I'd like to close by saying tliat the choices we make in all three of 
the areas I've discussed are fortunately, stiU in oiir hands. In the past 
^ five years, we h^ve taken one iii5>ortant step in' acknowledging that the 
notion of infinite resources, the infinite capacity of man to build tech- 
nological systems that produce limitless energy haa-^een illusory. Energy 
has not been ch^ap for i long time. We "just didn't have the right infor- 
matiion. Now that more realistic ideas have emerged as to our own arfd the 
environment's- capabilities, the crisis revolves around vAether and how soon 
we choose to act on this new knowledge. 
*» *, 

Out- children, are perhaps less likely to suffer fro^i t^e inertia we . 
'have built up vis-4-vis energy consumptioiT. They may be more equipped to 
take action and change their lifestyles, having heard what. we have to say, 
despite what we do. But perhaps, if we take a hard. look at ourselves, and ■ 
gave each other a push, we'll set the exan^Jle foir them. 



✓ 



47 



ERIC 



53 



SESSICW IV 



MQilflJIj^I^EMMA OF ENERGY EDUCATIC^ 

Edwin Fenton, professor of American History at Pittsburgh's 
Camegie-Melloif University, gave the luncheon address. Given 
the complex natur¥ of the energy crisis and the overwhelming 
ihfluence of the latent curriculum advertising high energy 
caonsunqption, Fenton qpncluded that the school's role should be 
to instruct students according to the government's energy 
conservation themes. 
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THE MORAL DILEMMA OF EHEHGY EDUCATION 



Edwin Fenton, fMrofessor of Aroericcm history 
Carnegie-Mellon University 

In a letter to ne, the Council for Educational Develofsnent and Research 
-has stated the moral dileama of the energy crisis in the following words: 

• 

In beginning to educate children jOxjut ehergy, schools wiU 
face ^ moral dilemma-: should or will they attempt to develop in 
stplt^ts the ability to make choides or should pr will they simply 
socialize them to go along with solutions determined by others? 

Biat issue is complicated enough. But in or^ to examine the relationship 
of education to the energy crisis fully, we JEt cooi)licate the issue still 
■ore by asking an additional question: can the schools develop in students 
the ability to choose wisely among the many filtematives offered by experts 
in the field? Perhaps they cannot. In the first place, curricular change 
takes place with glacial dignity/ and the Council presses-sjuite appropti- 
ately~for a curricular orientation. Secondly, and perhaps even more 
serious, a growing body of research indicates that most elementaury and ^ 
secondary school students have not developed their cognitive abilities, ' 
their perspecUve taking skUlS, or their ability to' grasp ^ral and civic 
problems to the point that they are able to think anali^tically about the 
abstract and exceedingly C0B5)licated issues %Aich^|^pergy crisis presents. 

TO begin with the solution which comes imnddiately tcy ribst of our 
mifl^, the development of new curricular materials. Each national crisis 
brings in its wake demands for curricular reform. .The social studies, in 
pa^icular, feel these demands. During the past decade, social studies 
teachers have been asked to help students understand a host of pressing 
societal problems— civil rights, the racial crisis, Vietnam,, the treatment 
of women, the decay of our cities, and dozens of others. Writers and 
publishers have responded quickly to these demands, usually by publishing 
supplementary materials. But little happens to either the knowledge or 
the attitudes of students as a result of most of these crash programs. 

In the first .place, it's hard to get schools to adopt new materials, 
courses of study in both science and social studies are already over- 
crowded. The real cost of teaching a two week unit about the energy crisis 
is omitting a two week unit about something else. How are we to pursuade 
the mass of teachers that they ought to make this substitution, and that 
they ought to invest time and energy on cujrricular changes? All of ,us 
who teach in the schools have heetrd pressure groups pry "wolf* too many 
times, "So what else is new," I can hear soine overworked teachers saying 
when they hear about the proceedings of this conference. 

Sec<md, we lack materials. Pew science or social studies texts'^ in- 
vestigate the enejfgy ^i^is in any depth, and textbooks change at a snail's 
pace. One of my ^caduAte students at Carnegie-Mellon University, Ms» Susan 
Puz, has been investigating the treatment of women in high school history 
texts. She siamutrized her findings as follows: 



In a 1971 content amalysis of thirteen of the most popular 
high schdol Americam history textbooks, Jeuiice Trecker ccxicluded 
that^ ; ^ 

Based on the information in these coomionly-used high school 
texts # one aight sisnoarize the history and contributions of 
the American %fOinan as follows: Wcwien €Lrrived in 1619 (a 
curious choice if meant to be their first acquaintance with 
the new world) • They held the Seneca Falls Convention on 
Womeoi's Rights in 1848. During the rest of the nineteenth 
century, they participated in reform movements, chiefly 
temperance, and were exploited in factories.' In 1920, they 
were given the right to vote. They joined the armed forces 
for the first* time during the Second World War and there- 
after have enjoyed the good life in America. ^ 

Phyllis Arlow ahd Merle Forschl undertook an analysis of -thirty-six 
American history high school textbooks five y^axB after Tracker's 
study .(^ T!hey found that Trecker' s emeilysis of wcsmen's historical 
treatment still held for more current textbooks. ^ Ifhe extensive 
on^slBfion of women^s history in these newer textbooks led them to 
C9nclude that "students will hase to rely, at least far the next 
^'^decade or two, on supplemental^raaterials to present a true picture 
of history." ^ ^ 

A similar genetadization, I feel certain, will hold for the treatment 
of ti)e energy crisis in most textbooks: for the next decade or so, the 
schools will have to depend on supplementary materials rather than on basic 
textbooks. Hence, someone in each school must take the tite to examine 
these materials, the initiative to get them approved and purchased, and the 
energy to prepare to teach them. In the past, many teachers have lacked the 
skills and attitisdes essential to these tasks when crises similar ^to the 
energy crunch resulted in dasands for educational, refoisn*' 

Third, we must think realistically about vdiat results we can expect 
from a unit of work. Let's suppose that an>excell^t pMkphlet accompanied 
by superb audio-visual materials and carefully coii^tructed suggestions for 
teachers appears on the market and is adopted by a schpol. . The authors 
suggest that the unit should be taught in twq^^iRs. 6 ^ «tndeniLWUlg^ 
these materials for ten, forty-five minute elates, or a^total of 450 ^ 
minutes. Counting ten hours for Bleeps jatiph night , each student in 
will spend one hour st\2dying about the energy arisis to . 681 waking houfs^ 
in some other pursuits. nK>8e 450 minutes must have an unustiaily 
ifl^ct.^to overcooie a lifetime of conditioning and the overwhelming 
of the profligate uses of energy which impacts on students at a ratic 
681 to 1. 

Pi^ly, teaching about the energy crisis presents a ^rious teaCher 
preparatiotf problem. Because enrollment is falling, the people who teach 
in our schools today will. make up the overwhelming majority of instructors 
a decade from no|w« Most o^ us who teach do not understand the full din)^- 
sions of the energy crisis, and we ar^ not likely to understand them clearly^ 
without a substantial in-service education program. Such ]>rograms are hard 
to organize, expensive to run, and often ineffective* Yet the experiences 
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of the curriculum revolution in the 1960 's clearly indicate the vital need 
. for^ in-service work to accompaoy nev^r/curricula^ materials. 

^ * 

•Hie influence of the latent' curriculum lends an added discouraging 
note. 4 By the manifest curriculum, educators mean the materials and 
teaching techniques designed to bring about specified educational changes. 
By the latent curriculum, they mean the incidental learning which comes with 
the ways in which schools are organized and teachers conduct classes. In 
the case of the energy crisis, the whole society in which students live be- 
comes a latent curriculum. Every thoughtless trip to pick up one item 
left off the weekly shopping list, every athletic hero given a souped-\ip gas 
^ guzzler for performing heroics on the field, every teacher (and particularly 
every teacher of driver training) who drives a big car, and every shiny 
limousine transporting fc movie star or a politician tells students how impor- 
tant adults think they Should behave. When society sets such examples, it 
sends a message which all of us learned to reject \^en we were young: "Do 
not as I do, do as I say." Here indeed is a moral dilemma for American 
adults. 

Let us Suppose for the sake of argument that the schools will set aside 
a reasonable amount of time for the study of the energy crisis and that ex- 
cellent materials appear on the market. As recent debates in Congress and 
the press indicate, the subject is fraught with controversy. A report of the 
United states Energy Research and Development Administration identifies 
three major themes: increasing exploitation <af existing domestic sources of 
energy pritoarily by deregulation; reducing consumption by both voluntary ac- 
tion and public measures? and developing new technologies, primarily through 
tapping the sun. or throu^ the increased use of nuclear energy. 5 The 
Report lists twenty-one technological development programs. It investigates^ 
proposed solutions for the immediate future, the mid-term beginning about 
1985, and the long term which might begin about the year 2000. Even articles 
yihich summarize this report bewilder the reader with alternatives.^. 

TO process these data intelligently, a person must be able to think in 
what the Swiss psychologist, Jean Piaget, has termed formal operational 
thought. 7 People functioning at the full formal operational level can con- 
sider all possibilities, manipulate data, and have thought about thoughts. 
In other words^t^ey can use the scientific method anQ employ the sort of 
inquiry techniques which characterized the curriculum revolution of the 1960*s. 
But almost no elementary school children have developed the cognitive capacity 
to eii?)loy formal operational thought, and a large percentage of high school 
students—probably more than half— are not full/ formal operational. These 
students think largely in concrete oberational terms . They are likely to 
jump to a solution to a problem and to stick with that solution no matter what 
evidence fellow students and teachers may present to the contrary. For such 
students, the question posed by the Council misses the point: these students 
are unable at their present stage of cognitive development to make rational 
' choices aajp^ig alternative solutions to the enei-gy problem. 

Many students also have a limited social perspective. 8 Like abstract 
thought patterns, social perspective grows slowly through definite stages. 
Young children are able to focus only on their own interests, and they do not 
think of themselves as persons with responsibilities to others. At the ftext 
stage, usually in the middle elementary years, they still want to serve their 
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own interests, but they are able to anticipate another person's reactions 
so that they can make a deal to get what they want. At the next stage, 
often reached in high school, they see things from the point of view of 
shared relationships, such as caring, trusty and respect between two or more% 
individuali^ who know each other. Only late ill the high school years or even 
later do many students reach Stage 4 where they are able to take the point 
of view of a member of a social system as a whole and see a situation through 
the eyes of many actors including people they do not know. 

This research suggests that until students reach Stage 4 in their per- 
sj>ective taking ability, they cannot fully understand the energy crisis in 
all its complexity. At StSe 1, they will be able to think only of their 
personal needs and interest; they cannot understand the need to save energy 
so that others^-particulary others still unborn — can have sooe. At Stage 2 
their understanding will be limited to making a deal: if my parents insu- 
late the house, then President Carter will give them back some money from 
their income taxes.' At Stage 3 their energy frame of reference extends 
only to what other people they know care about and are willing to do. Their 
attitudes are set by peer relationships and by the norms of family and' 
teacher. Only at Stage 4 can they understand the ways in which their energy 
needs relate to tho§e of other people a continent or more removed in space 
or a generation or two distant in time. ,^ 

Stages of moral or civic thought develop after cognitive and perspec- 
tive taking stages. Harvard's Professor Lawrence Kohlberg has identified 
six stages of mora^.1 or civic development described below in Table ^ 



TABLE I : LEVELS AND STAGES^ OF MORAL DEVELOPMENT 
THE ^RECONVENTIONAL. LEVEL (Stages 1 and 2) 

At this level, people consider the power of authority figures or the 
physical or hedonistic c<J|isequences of actions, such as punishment, reward, 
or exchange of favors. This level has the following two stages: 

Stage 1: The Punishment and Obedience Orientation 

At this stage, the physical consequences of doing something de- 
termine whether it is good or bad without regard fo? its human meaning 
,or value. People at Stage 1 think about avoiding punishment or earn- 
ing rewards, -and they defer to authority figures with, power over them. 



Stage 2: The Instrumental Relativist C^lentatibn 

At Stage 2 right reasoning leads to action which satisfies one's 
own needs and-. sometimes meets the needs of others. Stage 2 thought 
often involves elements of fairness, but always for pragmatic reasons 
rather than from a sense of justice Or Loyalty. Reciprocity, a key 
element in Stage 2 thought, is a matter of "you scratch my back and 
1*11 scratch yours. ' ^ 




T 

.THE CONVENTIONAL LEVEL (Stages 3 and 4) 

People at this level value maiittaining the expectations of their 
family, group, or nation for their own sake and regardless of immediate 
consequences. People at the conventional level show loyalty to the social 
order and actively maintain, support, and justify it. This level has the 
following two stages. 

Stage jTf The Interpersonal Sharing Orientation 

At this stage, people- equate good behavior with whatever pleases ' 
or helps others and with what others approve of. Stage 3 people often 
conform to stereotypical ideas of how the majority of people in their 
group behave. They often judge behavior, by intentions, and they earn 
approval by being "nice." 

Stage 4; The Societal Maintenance Orientation 

Stage 4 thought orients toward authority, fixed rzdes, and the 
• ■ maintenance of the social order. Right behavior consists of doing 
one's duty, showing respect for authority, or maintaining the given 
social order for its own sake. 

THE PRINCIPLED LEVEL (Stages 5 and 6) 

At this level, people reason according to moral principles which have 
validity^ apart frcxn the authority of groups ^to which the individuals, belong. 
This level has the following two stages. 

Stage^ 5: The Social Contract, Human Rights and Welfare Orientation 

I* 

People at Stage 5 tend to define right action in terms of general 
individual rights and standards which have been examined critically 
and agreed upon by the society in a document such as the Declaration 
of Independence. Stage 5 people stress the legal point of view, but 
th^y emphasize the possibility of changing laws after rational consi- 
deration of the welfare of the society. Free agreement, and contract 
bind people together where no laws apply. 

Stage 6: The Universal Ethical Principle Orientation 

At Stage 6 people define the right by the decision of their can- 
science guide^ by ethical principles such as respect for human p^erfon- 
•ality, liberty compatible with the) equal liberty of all others, justice 
and equality.^ Th|jj^ principles ^aipeal to logical comprehensiveness, 
f universality./; a^^w^^oj^sistency. isristead of being concrete rules, they 
^ are abstracfc*^M%^ ^ 



Most high school students in the admittedly small samples which psy- 
chologists have been able to'.obtain think at Stages 2 and 3; a minority of 
senior high school students utilize Stage 4 thought. But the full dimen- 
sions of the energy crisis are\not evident until a person can think in 
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principled terins^^t Stage 5. Only at Stage 5 can they fully understand the 
basic human rightsT inherent in the energy question. And only a tiny minor- 
ity wof high school students exhibit any significant ainount of Stage 5 
thought. Hence^ most high school students cannot ftt their present stage 
of development make fully rational choices about the energy crisis. 

The Council posed an either-or question about education emd the energy 
crisis—should we atten^t to develop the ability to make choices or should 
we socialize students to accept societal solutions. Instead of eithei:-or, 
I suggest both, but for different groups. If someone be^came Tsar of Energy 
Education, he or she should try to organize six interrelated programs or at 
least a number of programs organized around six interrelated principles* 
Here they are: 

First, laxmch a program designed to develkp supplementary material 
>*hich eacplain the nature of the energy crisis emd cleeurly advocate estab- 
lished government policies. Given adequate funding, good supplementary 
materials can be- developed in a year or two and published for wide dissemi- 

' nation through standcurd commercial channels. They can be developed for 
both science and social studies courses. They can be designed for a wide 
variety of curricular patterns — an occasional lesson throughout an American 
History course, a two week or one month unit in General Science or Civics, 
a unit of virtually any length for the elementeury schools. Even this 
minimal program will take a lot of time:- get the attention of appropriate 
members of Congress, draft a bill #> pass it, insert notices in the appropriate 
publications, screen proposals, fund, develop materials, evaluate them, 
publ is h, adv ertise , sell , ^ nd ^prepare teache rs , perhaps i" J^of j^shops go" ' t 

"look for a star in the EastT There are no' overnight cxirficulum miracles. 

Second, be sure to work at all grade levels. Students of different 
ages and different stages of development understand problems in quite dif- 
ferent terms since they function at different cognitive, perspective taking 
and moral or odvic stages of thought. They require different materials', 
each set developed in keeping with the differing developmental abilities 
which children have. One package of curricular materials developed for one 
educational level can no more solve the educational needs of the energy 
crisis them one technology 6an solve the crisis itself. 

Third, get to the textbook writers and publishers. Why not support a 
conference of the authors and editors of textbooks which should contain 
information about the energy crisis? Extend an open invitation. Supply 
information and practical he lp. Wh at data can a^ concrete operational 
thinker handle? What sorts of materials will be appropriate for a rela- 
tively sophisticated formal operational thinker? What reliable information 
can authors and editors use to revise their texts and present an accurate 
picture of the energy crisis? Organizers of such a conferende could call 
on representatives of many points of view in an attempt to e<Jucate these 
key educators— the people who vnrite and edit the books ^\c\i have so much 
influence oh what our children learn. 

Fourth, we must ti;y to influence the latent cup/culum and to make the - 
latent curriculum work for instead of against us. ^sn'.t there some way to , 
persuade Mean Joe Gre«p or Billl^alton to get out of a smail car and explain 
that they drive it because it saves gasoline, and that saving gasoline is a 
vital national concern? Can't we have Farah or. Chris or Rosalynn— to reach 
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three auaiences— turn off light switches, drive around in small cars, turn 
down thermostats, or abandon motor boats for sail. Why can't^. J. end up, ^ 
,TOall car after his dash through the airport, and v*iy must Bafetta 
up rubber to seli-anr additive, apologizing the while. Energy educa- 
tion is everyone's problem, not ot^It the schools*. We can make the latent 
curriculum work for us if the* society mobilizes itself; 

Fifth, we can make the currictrixom concrete and understandable instead 
of abstract and beyond the comprehension of many of our students. In the 
school where I have been teaching, thh heating bill has tripled over a t*^ 
year period— from $70,000 to $210,000. Those figures do not mean much to 
most students. They can mean much more if they are translated into books, 
and band uniforms, and t^i^ers' aides, and librarians, and renovations, 
and all the other tangible eispects of schooling which tannot be purcjhased 
• Kecause schools have been forced to spend so much money for energy. What 
will happen v^en prices rise even more? What causes them to rise? Will 
they ever come down ^gain? What do amswers to questions such as these 
mean to educational standards? ' 

^ We can also make the energy crisis concrete, and hence understandable, 
by asking students to observe and^xecord the use of energy in their own 
homes. Here, for example, are ideas for three exercises which might help 
to make the energy crisis more real to students. 10 Imaginative teachers 
can think ^f many other similar exercises. 

Do a survey of the use of electric energy in your home. List 
ail th6 appliamces which use electricity and arrange them in 
order from most to least important. Th^n decide how best to 
use less electricity. 

Find out how your home is insulated. Determine the cost of 
^ heating and/or cooling the house for a year. Then call insu- 
lating specialists to determine how much money (and energy) 
would be saved by the installation of storm windows and insu- 
lating materials. 

Make a record of the use of the family automobile for a week 
or two.- Who used.it and for what purposes? How much gasoline 
/ ^ was consiimed? how piuch might have been saved by eliminating 
unnecessary trips, using public transportation, joining a car 
pool, or purchasing an automobile which used less gasoline? 

Finally, we can produce curricular materials which raise the moral ^ 
dimension of the energy crisis in all its complexity. These materials can 
be used successfully by some senior high school students and by the majority 
of people enrolled in colleges. Plenty of models for such materials al- 
ready exist in published materials designed for other curricular goals. 
College students can, of course, read the enormous li^rature about the 
energy crisis which has^already been published. 

Developing the aibilities of students to make intelligent choices 
about the energy crisis poses a ^problem which extends far beyond the crisis 
itself. It implies a fundamental reorientation of educational goals for the 
entire schopl system. In addition to stressing knowledge goals, schools 
must learn to facilitate thew development of those higher stages of cognitive 
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^ thought, social perspective, and moral or civic, consciousness which lhake" ^ 
the energy crisis truly ccmiprehehsib^, This reorientation is decades 

away if, indeed, it ever takes place. But the energy crisis won't wait,* 
It hats already arrived and it will become more pressing with each decade* 
If we do not socialize the public to accept reason£ibl.e energy policies, 
we will hasten tjie arrival of the crisis and make its impact 'far more 
serioys. Would tjiat course of action constitute a moral policy ^or Americem 
educatdt^? I, for one, do not think so. 
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FOOTNOT^ 



Janice 'Law Trecker/ "Women in U.S. History High School Textbooks," 
Social Education. 35) 3 (March', 1971), 252. 

Phyllis Aflow and Merle Froschl', "Women in the High School Curriculum: 
J^Review of U.S. Histbr^ and English Literature Tgsts," in The Feminist 

High school. Feminist Studies (New York: The Clearinghouse- oh 
Women's Studies, 1976), xi-xxviii. . • 

^ld .« xvii. ' • . 

Tjie two classic works in the fiAld are Philip E. Jackson, ■ £ife in Cl ass 
^ (New York. Holt, Rineha^nd Winston, 1968) Ro bert Qreeben, 
1968K " **^^^f°*^^^"s= Addison-Wesley, 

A summary Of ■ this two volume report' entitled "Creatdng Energy Choices 
for the Future,-" can be obtained from the USERDA Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 37830. 

♦ 

For example see the excellent article' by John M. Fowler in Social 
education. 40, 4 (April, 1976) 246-256. . . T 

Perhaps the best shor^ account of Piagefs work is Herbert Ginsbtirg 
and Sylvia Opper^ Piaget's Theory of Intellectual DBvelo pmenti An 
Introduction (Englewood Cliffs, Prentice-Hall, 1969). ' 

P^irhaps the best summary of this research is in Lavirence 'Rohlfeerg,, 
Moral stages and Mofalization," in Lawrence Kohlberg, . Collected Papers 

on Moral Development a nd Moral Educatibn (Cambridge, Massachusetts: 

Center for Moral- Education, 1973). 

Adapted from Edwin Fenton, "The Cognitive-Developmental* Approach to- 
Moral Education," Social Education . 40, 4 (April, 1976), 189. 

Fbr a number of concrete exami)les about thfe- environmental crj.sis in' '* 
general, see George Peter Gregory, Environmental Concerns > The Nat ion 
(New York: Harcourt Brace Jpvanovich, inc., 1977). ~ ' 

For an exposition of thiis position see Lawrence Kohlberg, "The Cortcepts 
of Developmental Psychology as the Central Guide to Education: ..." in 
Maynard C. Reynolds, ed. , Proceedings of .^e Conference on Psychology 
and the Process of Scho oling in the Next Decade: Alternative Concep- ' 
tions (Minneapolis:, University of Minnesota Audio-Visual Extension, ' 
n.d.), 1-55. • ... 



SESSION V 

CONSTRAINTS INFLUENCING EDUCATION'S ROLE 



A conqprehensive ener^ education prograg, will- undoubtedly include 
conflicting perspectives. This session featured 2l pan^^ r^pre- ' 
senting aSbernative viewpoints on the energy dileitina and the JTole 
schools should play in coping with it. The panel was chaired by 
Merilyn Reeves , member of the National Energy Committee of the 
League of Women Voters. Panelists included: Bill J. Cunningham, 
economist, AFL-CIO? Merrill j; Whitman, acting executive director, 
Amer loans -for Energy Independence; Richard B. Scheetz, coordinator 
of educational services, Edison' Electric Institute representing the 
Energy Educators Forum; and, Richard P. Pollock, director. Critical 
Ma'i^d Energy Project representing Ralph Nader's Energy Task Force, 
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AMERICAN FEDERATION OF LABOR AND CONGRESS 

OF INDUSTRIAL ORGAIJIZATIONS ^ * 

Bill J, Ciinningham, economist. Research Department 
\ AFL-CIO, Washington, D.C. ^ ' 



The energy Rroblem our country is *acing is a serious one, but it is 
a problem we can deal with if we make a positive effort. The oil embargo, 

• natural gas shortage and rapid energy price increcises have made some 
people more pessimistic about our coxuitry's economic future than is really 
justified. It has led some political leaders to abandon some of the basic 
economic goals that were J.ittle questioned in the 195a's and 1960's. The 

' pessimism is eajpresSed in ti^ background Statement for the conference i 
which say3 that perhaps students^jjeed to be prepared for aatlthood in an ^ 
Energy st^^cved world, emd whiq^ indicates that people may face radically 
changinflflife-styles in the fiaJauBPe* 

I want to t:all your ^tteiltion to our basic economic gqals and to 
argue that the futxore need not be an, unpleasant one; that changes in life- 
styles need not ^ abrupt or drastic an^ the American people can have a 
continuing improvement in thfeir standard of living and full en5)loymentf 
-despite the energy ^problems that we will continue t^ face in future years. " 
The aspirations oi the American people haven't changW-fiv^er the'lai^t few 
years. Hiey* 9till want jobs at good incosnes, and they .still want a rising 
'standard of living. These goals are especially in^wrtant for working 
pepple in the country. -.^Biere are millions of people who are not^^^ioor, but 
for v*o© a Saturday nigfit tfip^to a local movie theatre in additipn to 
♦purchases ot basic necessities presents i heavy straij^n the family , 
budget. ' ^ ^ 

The possible increase in tl^e standard of living is limited by the use 
of new technology, which is pat in place to increase the amount of .goods 
and services produced by each worker in the country. Technology is still 
advancing beoause each day people are discovering better and more efficient 
ways to produce things. The Bureau of Labor Statistics eiQ>ects produc- 
tivity, that is, the output ^that each worker p roduces in a n hou r' work, 
to increase *by 2.7 percent per year cm"the ayer^ throuc(h 1985. 

If the economy is maiiaged properly, this rising standard of living 
can occta: witJ^ull employment. T(| achieve full employmea^ in the short 
run, the econ^ny must produce abou^, i percent more gpods andi, services each 
year over the next few years to provide jobs for those ^people who are 
Unen^loyed, to provide jobs for the people uhehployed because of produc- 
tivity increases, and to 'provide jobs for new members of the labor force 
wftrich has been increasing at about 2 percent per year. Over the longer run 
the p5:onomy needs to increiiie its produc;tion by abcyit 4 percent each yeau:,^ in 
order to 'provide jobs for an expanding population and to provide jobs for the 
'Wo:cJcers jdisplaced by advances in ^chnology. ' ^ • 

A Growing economy will need a growing energy supply, biit it is essential 
that^^ii growth in energy cone from domestic sources and not from^an in- 
crease in imports. To achieve this gdal and to minimize the strain on ' 



our resource^ it is necee^etry nop only to develop our own alternatives to 



oil ar¥i naturetl gas,bu^^?d put a strong conservation effort intg place. 
Every barrel of oil sived through more eff ici^nt^s^ will ^hje one inpre 
beurrel of qi^l available 'to fuel the growing econOTiy 'emd provide job^ for 
a growing labor* force. , The l&rgest energy savings* we look for are -through 
tl^ use pf ^mailer cars and "through thd. iii5)roved insulation of buildings.^ 
Eifergy conservation- means driving smaller caurs, better insulated homes/ and 
more efficient u^ 'of ener^ l3y*p.ndurtry, but we don't feel that ^conserva- 
tion me^s a radical change in ov^^jj^ife^styles. 

We believe that the -growth rate of energy can be cut substantially^ 
from past growth rates through conservation without compromising our goals 
of full employment and rising incomes. Energy sources which aire altema- - 
tives do exist and can replace oil and natural gas. These include coal 
reserves in the* United States which aure about 2h tim^s as large as the 
world's oil resejrves. tJnited States energy reserves also include large 
amounts of urmium.. Enormous giisuitities of oil are contained in a lime- 
-Btone-like rock cabled shale which is Tound primarily- in the western states, 
The oil cam be removed^ by methods such as crushijig the rock and removing' 
the oil. A substitute for natural gas cam also "^be prcxiuced from coal. 
• * ' ' ' 

Solair energy should begin to make a contribution, to our en*gy 
supplies '•in the next few yeaurs. Although it is not the amsweBj^p our 
energy probXto by itself , solau: should be maiking an important contribution 
to energy ^uppliep by the end of the century. The Sheet-Metal Workers 
Union is now training its members to install solau: )leating auid cooling 
equipment; The existence of trained workers will greatly fau:i^litate 
expand^ use of solau: energy. f ^ 

Energy costs ^ill be rising in the futjure, but wit^ productivity 
increaises raising our buying power, our. aO^ility to afford ene?:gy^will be 
rising as well* With rinsing real incomes, rising eneJrgy costs in tbe 
future will be unpleasant, but they should not. deter us frcsn the achieve- 
ment x>f our basic econcanic goals of full employment ^ind a rising stamdaurd 
of ijll^ingl ^ . ' " » . . 

High levels of employment and rising incomes make it eaisier to 
achieve other ^social goals such as the elimiriartion of poverty, better 
health care and education. Th^ high leyels of employment and rising 
standard of living in the 1950' s ^d* the, I960' s iaCreafted government 
revenues and made it easier us to devpte an increasing percentage of 
our national income to pay for bettfer government services and to expand 
our educational /progfauns. amd opportunities for the American people. 

. ' * * AMERICANS FC^ ENERGY INDEPENI^NCE 

Merrill J. Whiti|(Dan, acting executive director 
Americaul^s for Energy Independence^ Washiiigton/ D.C. 

A Giallup Poll report in the June 13, Washington Post stated that onl^ 
52% of the American public knows that we must import oil to meet our v 
energy needs. This sitil^tion apparently exists in spite of President 



Carter's nationwide TV appeals, the impact^ of the 137 3-74 oil embargo and 
,the fact that we have been importing large volumes of oil for about 20 
years ~ 19% of our need in 1960, 23% in 1970, 38% ill 1975, 43% in 1976 
and 48% during the month of April, 1977. 
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If public study can be related to education, we shiuld understood the 
energy problem. During the suiraner of 1973, at the direction oT~>resident 
Nlxbn and before the oil embargo, 121 Federal employees from 36 departments 
and agencies and 282 consultants from the private sector reviewed and 
evaluated over 11,000 specific R&D proposals and proposed a 5- year $i6 
billion Energy Program J5mpf FY 1975 through. FY 1979 that was supposed 
to remove enough obstacles to energy independence by 1980 so that we could 
see our way-out of the woods^ . ^ i; 

Since, 1973 theire has been an unbroken stream of national and global 
energy studies culci associated Reports: The National Academy of 'Eiigineering 
gu^ •*U.S. Energy Prospects" dated May 1974; The Federal Energy Adminis- 
.ti^^^fccTfi reports, "Project Independence," <^ed November 1974 and the ^' 
"National Energy Outlp^k" .dated March 1976; "The 'National Energy Plan," 
April 1977, by President CarterVs Energy PolLd^ and I>lanning Office; and 
^ also this spring "Energy: Global Pfospects 1985-2000" Report of the 
Workshop on Alternate Energy, and a numb^^of others. 

In view of this level of discOnnefct on information relating to energy 
supply»^d demand between those involved and informed and. the general 
public?*^ there is grouhd for/Boubt about the possibility- of developing 
f widespread *under standing « 'toore complex and technical issues suchj as the 
removal of^ sulfur from ^tack^as or of the relative 'merits of magnetohydro- - 
dynamics, co-generation, central station solar powei^ and the 'fast breeder 
reactor. ^1 

•* 

•I believe that a major restraint on energy education is the smoke- 
screens that* major energy industries ^are putting up to justify continuation, 
dt practices that are wasteful o£ energy ~ full page acfe ^xt^lling the' 
good mileage of luxury automobiles, and efforts on the part of container ' 
manufacturers to justify continued use of aluminum beverage cans aiCd 
throw-3way bottles, for exaii$)le.* . - - 

iris estimated 16^5%. of our total energy is us6d on the»U.S. 

food system. Excluding exports, (2,.54 -f 16.5 « 15.4)^ about 15% of this 
total goes to manufacture paper packaging, bottles and cans.- 

There are other' major sources of - energy savings that remain ^ 
essentilally linmentionedHand certainly untouched by the current conservation 
effort.^ . ^ : 

. Ihe sugaq: industry .is^ .very energy intensive. Larg^e quantifies of 
heat^^nd power are^used ia sugar refinipg. . Those pf us who are intd 
nutrition *an(Jr diet know that sugar is^not good for us. The television 
advertising aimed at our childrto is loaded i^ith material extolling sugar 
rich products . . * ^ 

• Another ex^unple is the)mqat industry* Americans get 36% of their . 
V. food fenergy from meat,, egga and mrilk products. We get most of our protein 
-from these so\irces. We could get it from cereal^grairi, legumes and nuts 



and Unserve lots of ^nergy. lli^consuii^tion of beef per person in 4:he 
U.S. kpre than double^ between 1^0 and 1972. ^ 

Cattl^f sheep and hogs eat seven times as much food energy as the 
energy c<Hitained in meat^ Cattle emd hogs axe fed on com and grain in the 
Western feed lofs. Com is a major component of chicken £eed. 

V ^niere was a 240% increase in U.S. com yields between 1946 and 1970 
which involved a 310% increase in energy to produce the com, primairily 
attributab^ to the use of fertilizer. Fertilizer is responsible far 30% 
of ^1 U.S. "farm output. 450 Jt>illion cubic feet of natxired gas cure used • 
to .produce the 12 million tons of anhydrous ammonia used annually for 
fertilizer in the U.S*. • 

If you wwt* a challenging §nergy conservation project, you can take 
on the task of oc«ivincing our children that they should eat soybeai^s 
instead of McDonalds hamburgers. ' ' ^ 

In regard to the position of Am^ricems for Energy Independence qn the 
stabject of energy — we believe that a sound energy policy requires con- 
servation. We must eliminate watste, improve the ^ficiency of energy 
production and pse, and moderate excessive consumption standards. We must 
all undej^stand that weistef ul practices ' result in the squandering, of energy 
resources and in the outflow 6f dollars for imported oil. 

) 

Put evdn as we do our best to conserve we will need much more ener 
tham we now have to sustain a proidpctive economy and the jobs vital to a 
stable society. We will need md^^^nergy to. recover from ^he aftermath' of 
the 1974-1975 recession and to seciA the future eccmomic growth and to 
generate jobs for aai ever-expauiding Yabor force. * , 

Hatiional, efforts to produce thi*s|^nergy from ovu: plentiful Qoal auid 
uranium resources roust not be thwartek any longer indecision and 
inaction, ux>recLlistic legislation, codtr«dictoryx regulation, ill-foyinded 
czyLticism, or the illusion of a te^mcuogical brecJc through. 




In the neau: term-, the nation has very few energy options f rom^ v^ich 
po choose. We must make the best possible il^e of our oil and gas resources 
and make full use of our abundant reserves ^ of coal aiy? v uranium. Our 
immediate research and|development 'tasks ate to determine the. true poten- ^ 
tlal of obtaining gas md oil from coal, oil from ^hale, and bulk electric- 
ity froo^ the breeder, while m^imizing the benefits of available solau: and 
geothermal technology; When it proves justifiable, the coomerciad. demon*^ 
#trati<m phase of the most promising of the competing concepts must be/ 
pur8ue4 as a mat^r of the hiyghest natipnal priority. At the same time, 
we must continue to apply our resdurces to the generation of bulk 
el^ctrioity f ron^^modem coal and nuclear plants. 

For ifl^rtant practical reascms, ^dependent of the intrinsic: merits 
pf a^ new energy concept,' some twenty to thirty year^ must pass Jbefore its 
trpe potential can be real^rtically estimated.- Kew products and new 
teohnologies — -±f^ they can sustain reliable, safe and economic perfor- 
mance — generally require replacing «tnd atigmenting older generation 
facilitfies in an evolutiohaty rather than revqlutionary manner. There 



are substantial liiifitations associated with phasing out large numbers of 
existing facilities. Acquirii^jT the vast resources, obtaining the regu- 
latory approvals, and phasing the transition to use of new equipment and 
facilities requiring long construction periods make introducing energy 
options a difficult task. 

In the short run, pursuit of advanced concepts must not distract us 
from tljose energy options which have the greatest potential for meeting 
our neir-term and intermediate energy needs, , The nation must proceed in a 
practical and efficien^ manner to provide cui' assured supply of energy 
using the energy technologies in hand. * 

We have — h^e and now* — tl^ proven technology, know-how and 
eapab^ty to make use of our coal and uranium resources while maintaining 
the environment's quality^^^md assuring the health and safety of workers 
smd the public. 

Finally, Americans for Energy- Independence believes that a healthy, 
expanding econcMny is necessary to provide employment and guarantee health . 
and opportunity for us all. During periods of high economic growth, the 
* number; of people living in poverty has always been reduced and the living 
standards of low amd middle^ income Americans have imprbved. But economic 
growth — amd the jobs it provides — can only be maintained by a steadily 
increasing suf^ly of energy, increasing even if we make the most 
conservative use of that energy. 

«»- 



ENERGY EDUCATORS FORUM 



Richard B. Sch^etz,^ coordinator of fedueational services 
Edison Electric^Institute, New York,^ New York 



Thf statement which follows^is made on behalf of the Energy Educators • 
ForunutEEF). T^e Forum members, are representatives^of energy-related 
national associatioris and a government agency with responsibilities for 
educational relations and services.* Represented in the Forum, are the 
American pas Association (AGA) , the Atomic Industrial Forum (AIF) , the 
American Petroleum Institute (API), Edison &lectric Institute (EEI),'the 
UfcS. Energy Research and Development Administr.ation (ERDA) and the^^National 
Coa><Tt&sociation (NCA) , 

. The members meet, on call, to exchange information about educational 
services and consider ways to advance the energy education of students, 
teachers and the general public. 

Th,e opportunfty to present this statement before the national 
< conference On ."Education Confronts The Enejrqy Dilemma" is "Appreciated. 

We hope to convince you that energy should be in the 'school 
curriculum at all levels aind in all discipl^.nes. We hope to convince you 
of its importance, its urgency and that it (icui be done. 
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To acconqplish .these objectives, the statement will deal with the 
WHY - WHAT - FOR WHOM - and HOW of Energy Education. 

' Why Energy Education 

From a self-interest point of view, energy education is needed so 
that the energy industries may, over the long term, continue to provide the 
products and services customers need and wemt. Impr^yved knowledge about 
energy, improved understanding of the coioplex relationships with the 
ecfmooy, the environment, society^ and *tedhnology, and informed decision 
meUdng by students, te2u:hers amd adults are needled if we are to provide 
i^ecure supplies of readily usable energy now, In the mid-term and Joeyoncl 
the year 2000. - ' * ,-4 

* * ' 

In auidltion,^ the Fomn members recognize, along with other concerned 
Industrie^, and ed^ic^tional leaders, the following: Next to maintaining 
peace, the most inqportant issue we face in our lifetime is energy. Our 
jc^s, our standard of living, our recreation, in short, our future and 
that of our children will be influenced greatly by the availability and 
cost of energy. , 

4 

This nation's progress, indeed the progress of €d.l mankind, has. beep 
directly tied to the development and utilization of energy. Man's climb 
from the cave to motteS# civilization been due, largely to his ability 
to develop and use €:^?gy. . . ^ 

Few l^ericans recognize the role ed^xindant low-cost energy^ has played 
in their choice of life-styles, "ftie availability of energy heis, for the 
most pai;t, enaUaled us to chooise where we live and work and^how we spend 
our- leisure time. * ' ' ' ^ 

During the past ?hree decauies, a large numb%|^ of people of all ages 
have altered their ways of living significantly. Som^ in their "golden 
- yeeurs" have resettled in warmer climates'. Scxne young adults have chosen 
to live in harmony with nature. A coiraminal way of living hais been- the 
choice of others. For the inost paurt, thege deciatf^ have been based on 
freedom^ of choice. This freedom of chbice has been made possible, in 
large part, by the use of energy to perform much of latbor. 

Profovmd alteraticms ^in oxir traditional jenergy patterns and trend's 
" are taking place. Rates of energy use, sources of supply, cost relation- 
ships, environmental considerations and .energy technology are involved in 
significant changes. ' ^ 

• If freedom to choose the way we live is to continue, all ditizens, 
youth and adults alike, must understemd the basic issues and be^r^pared 
to ttiake infcgnned, rational decisions. For decisions made today about 
energy! its supply, its social costs and the trade-offs necessary will 
♦ determine the quality of our life: amd that of our children for the next 
several decades. • v ^ 

As stated by John C. winger, thfe concern is urgent. ^Without 
question, an adequate supply of energy is a matter of yital concern to 
everyone. Every indlvlduail consxaner has essential needs that must be 
. satisfied. And so does every business, large amd 'small alike. Their 



survived, and growth depends upon an adequate supply. Every member of 
organized labor has a stake in the adequacy of the supply of energy - their 
jobs depend upon 'it. And, for the S2une reason, every independent wage 
eeurner has em equal interest. \ 

"All the students now in . school should be concerned about the energy 
supply because their future ability to obtain employment will depend upon 
how much there is. And parents vith sons aiKi daughter^ now in school 
should Be concerned for the same reason. Government, too, should b^ . . . 
concerned for government's financial ability to conduct all its 

normal activities depends upon th^L^conomic. health and productivity of the 
nation.* ^ 

Energy Educators Forum members hold diverse viewpoints on a number of 
issues associated with energy, "however, the merabers are united in their 
belief in the importance of energy education. We are convinced that 
energy education in the nation's schools cmd colleges is essential to pro- 
vide 'the basis for informed decision^goaaking by sizec±>le segments of the 
youth and auiult population. 

What Energy Education . . - 

« 

It is es-sential, therefore, that students at all curriculum levels 
ha^ access to accurate, factual information /about the, role of energy in an 
industrial society, 'children in scTiool now will soon form family \inits oT" 
their own, establish homes, obtain jobs and beccxne custOTiers of goods and 
services which must be produced with energy. * ^ 

We V strongly reconmend that, among other things, today's students and 
adults need to know adx>ut: ' — 

The sources of energy. 

^ The uses of energy. ' . * , 

Hie conservation of energy resources. 

Th^ environmental intact of energy conversions.* ^ 
The need^for energy in achieving environmental improvement. 

The econofiics of , energy. ^ 

* ^ J ' * * 

The limits of energy. 

/ 

In addition, students -amd adults need skill in the application of 
knowledge andi clarification of their val^s^^^ti^understauid and decide om 
the trade*"off s tha^ are necessaury. For one desirable result cauinot be 



Iv Winger, J. C. , Nielsen, C. A., "Energy Report frcxn Chase" 
The Chase Manhattan Bank, N.A.> N.Y., NY, September, ' 1976. 
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obtained without 8<»ie effect—and, more than likely, an undesirable 
conpensating result— elsewhere in our societ^il mechanism, 2 

We agree with the statement by John M. Fowler that: ' "Cost/benefit 
questions must ultimately be answered by the public which puts responsi- 
bility for aiscxission in th« lap of educators," 3 - 

The knowledge, the understandings and the values clarification^can be 
accomplished if we seize the opportunity and if schools and teachers have 
the necessary tools to do the job. -The tools necessary to do the job can 
be developed^through enterprising cooperation between the aWdemic commu- 
nity and the business world. 

Cooperation between education and business is not a new idea. Many 
of the Energy Educators Forum members have a long history of providing ~ 
educational aids for teachers and students. We have responded to edjica tors' 
invitations for assistance by providing personnel, materials, equipment 
and, when appropriate, funds for specific projects. 

^ acaaples of cooperative efforts between education and the energy 
industries will be noted later. 

Energy Education For Whom 

We Forum members believe that there is sufficient lack of knowledge 
about energy by all manbers of society. We recommend tAat energy education 
be developed for those in grade levels kindergarten through post-graduate 
school. ^ ^ 

There is evidence that young children cSn be ^volved in activities 
which will lead to understanding of such concepts as energy, work, fuel, 
power, electricity, environment, air pollution, recycling and conservation. 
A nwltimedia kit which assists in the development of these concepts was 
sponsored by Consumers Power Coapany for use in kindergarten through grade 
three; It has been used in the State of Michigan for a number of years 
and will be available soon for national distribution. This instructional 
aid is titled "A Powerful Friend." 

^From the many requests received for energy-related information, we 
know that aidults emd children have an interest in practices which will 
conserve energy resources. We believe that the subject of energy conserva^ 
Uon is appropriate for all levels. of instruction and especially for those 
at the community college level and, for the general public. 



2. Paraphrase of a statement by R.^ Wheeler^ Consumers Power Company in a 
presentation before the Birmingham International Education Film Festival, 
Myrch 13, X973. ^ ^ 

3. "Energy, Education axA the 'Wolf Criers," John M. Fowler, The Science 
Teacher , Voli^ 43, Nvorfjer 3, March 1976. The National Science Teachers 
Association, Washington, D.C. 
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Energy Education How 



It is not our intention t6 delineate a catalog of curriculum guides 
and specific lesson plams for the various levels of in3truction. ' 

We axe convinced that energy- education mat^ricds, curfriculum guides, 
student activities, glossaries and references, can be developed best through 
cooperative efforts. ♦ 



Following are exeunples of how businessmen and educators have developed 
energy-related materials at national^ regional, stater and local levels. It 
is by no means a definitive listing of suqh efforti^* 

The Hationa'l Science Teachers Association (NSTA) , under a contract 
from the Division of Tecixnology euKi finvironmental Eiiucation, U.S. Office 
of Education, conducted a^i Energy-Environment Materials Project under the 
direction of Dr. John M. Fowler in 1975. The results were the publication 
of three volumes: An "Energy-Environment Source Book," an "Energy- 
Environment Mini-Unit Guide" and an "Energy-Environment Materials Guide." 

A unique feature of tl>e NSTA Project wcis tli^ twenty individuals 
from education) industry, aind pioblic-interest and environmental ,organiza- 
, tionSfwfere invited to serve on an Advisory Committee. Five members of the 
Energy^ Educators Forum served on this Coninittee. 

"•rtie Advisory Committee was assembled to g^in diverse perspectives of 
a vairiety of interests and points of view. Durin9 the. severed, meetings of 
the conmittee, th^P^^rials' under development were read and discussed and 
Suggestions for in^rovement were made. Many of these were iittforporated in 
the materials." ^ 

With the diverse points of view represented, complete xinanimity was 
not expected, nor was it achieved. However, the committee was satisfied 
that the materials represented a balanced presentation. 

Hie NSTA materials have been distributed across the nation. Several 
teacher*^ workshops demonstrating use^ of the materials have been held in 
connection With NSTA national and regional meetings. 

The U.S. Energy Reseaurch and Development Administration (ERDA) has 
released for review and coament several energy-education materials. 

A airricul\am^^^g\iide, "Energy Conservation for Home Economic Teachers" 

was developed at the University of Tennessee undet a grant from ERDA. 

Forum members were invited to^eview and comment on the content and it is 

now being field teste(3» ; ^ * . 

' --^^ ^ 

Other cl2i8sroom materials being developed and tested for ERDA by the 
National Science Teachers Association* Include a series of six interdisci- 
plinary student/ teacher activities for K-12 and 19 Fact Sheets on 
Alternative Energy Technologies. 



4. National Science Teachers Association, "Energy-Environment Source Book," 
Volume I & 111 John M. Fowler, Director, Washington, D.C., 1975. 
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Following testing and revision, these materials will be printed and 
made available for national distribution, ^ 

• * Computer-Ba^ed Resource Unit; Natural Gas as an Energy Resource is* 
cm example of the results of a cooperative effort between a For\im member 
and an institution of higher education. Several years ago, the American 
Gas Association's (AGA) Educational Services made a gr^nt to the State 
University of New York at Buffalo that enabled a gro\ip of teachers^o 
prepare a ^omputer-based resource unit for, use in grades four through nine. 

Content items , student activities and supporting resource materials « 
coded to instructi9nal objectives are stored in a computer banlc. Teachers 
requesting the information from AGA's cooperating member companies c^ 
obtain a Resource Guide printout. The Resource Guide is a compilation of 
suggested items and not a finished lesson plan. "The. using, teacher and 
students still need to select activitipg and to check with the school 
librarian to see which of the resource ma^ierials are available. ^ 

Energy and Man's Environment is an example of a regional collaborative 
effort. Begiin in .1972, the project involved teachers and administrators 
from school districts in several northwestern states. The schools were 
selected by the State Education Agencies. Funds for the proj^ect were pro-, 
vided by grants from the Northwest Pxiblic Power Association, Public Power 
Council and the Northwest Electric Light & Power Association. The project, 
\jjider the direction- of Dr. John Jones, has produced six sections: "Sources 
of Energy>" "Uses of Energy," "Conversion of-Energy," "Impacts of Cinergy," 
"Limits of Energy," "Futtore Sources of Eiiergy," plus cin "Energy Activity 
Guide" and a "Glossary." The teacher-developed materials are interdisci- 
plinary and have been approved for use by the education Cepcurtments of nine 
northwestern states. ^ 

Two examples of state-level cooperative education projects are those 
initiated by Southern California Edison Company (SCE) cind Florida Power & 
Light Company. . 

. , Thousands of school yoiingsters are being invited to become "Energy^ 
Conservation Inspectors" under a new conservation program laxinched recently 
^ by Southern California Edison Company . 

Boys and girls will be recruited as "inspectors" through school 
programs supported with energy conservation classroom kits being dist;ributed 
to elememtary schools by sCE. 



5. Draft materials may be obtained by writing ERDA , TecJhnical Informa"lion 
Center, P.O. Box 62, Oak Ridge, Tennessee 37830. 

/ 

6. Educational Services, American Gas Associaliion, 1515 Wilson Boulevard, 
Arlington, Virginia 22209. ^ 

7. Energy 2tj(id Mcm's Environment, 9224 S.W. Hamilton, Su'ite 301, Portland, 
Oregon 97201, Dr. John C. Jones, Director. 
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Pupils in each of^ the 'participating schools will be able to learn how 
to read their electric meters at home. They also will be able to measure 
energy consumption of appliances in their hc«nes to keep track of electric 
energy usage. 

Each clagsroom under takitig the-projedfe is asked to set an energy » 
saving go,al and reach it with data assembled frcmi the students' homes. 
BCE hopes the program will , involve both the students and parents iq 
develof^ing an interest in saving electricity and this may help encourage 
a whole new generation of citizens well informed on the need to conserve 
our energy resources. ^ 

In Florida, a series of five booklets on Economicsjand American 
History -have been produced and distributed. Tb'e booklets were written by 
university professor cuid core directly related to the eleventh grade 
erican History course in the state's public schools. Other electric 
ccHDganies and the Joint Council for "Economic Education in Florida have 
joined Florida Power & Light in providijig grants maiking the booklets 
availcdsle for most of the secondary schools in the state." 

Last month, a Form representative spoke before the Anniversary 
Meeting of the Energy Education Advisory toi^g^il for Philadelphia Electric 
Company (PEC). The members of the council are teachers, supervisors cind 
administrators and represent all levels of educational activity. The 
^c^Juncil advises PEC on how it can best serve education. 

An activity-oriented curriculum guide, "Our World of Energy," has been 
developed, with the help of teachers, for grades three thorough 'eight. The 
materials are being pilot tested. When revised, they will be made. avail- 
able to teachers in PEC's service area who participate in a teacher train- 
ing workshop. An activity guide for secondary school application is under 
development and will be available f^r classroom testing this fall. 

These examples of cooperative efforts in energy education at national, 
regional, state and local levels have been fcit-ed to vllustrite procedures 
by which relevant, balanced and up-tp-date ciorricular materials may be 
developed. 

These efforts have potential for significant impact on energy 
education. Much more needs to be done. . . 

Constraints such as the crowded curriculum, the availability of 
supplementary reference material, the limits of knowledge of personnel, of 
time cmd'of money will influence education's response to the energy 
dilemma. They are duly recognized. 
* 

We do not mean to minimiz(&^.^the difficulty of the job ahead. We do 
not wish to oversimplify it. Yet, the ^sk of providing energy education 
in the schdbls is important. It will be difficult/ time-cbnsuming and 
costly. It is urgent that we get on with it. 



— f 

8. Southern California Edison Company, P.O. Box 800, Rosemead, California. 
91770, E. C. Lund, Supervisor , Educational Services. 
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The members of the Energy Edueators Forum will'' continue theiir efforts 
to provide te^achers with the tools to do the^job. 

We believe we have knowledge, special expertj.se and resources which 
can be of assistance for providing energy education in the schools. We 
welcome opportunities to demonstrate our commitment to join with others in 
this important job. 

The commitment is based on our concern for ourselves, .our children 
cmd our children's children, all of whom will need energy for their future. 

We ask you to sheure with us ideas for cooperative projects to advance 
energy education in the schools. 

y 

V 

RALgJ^NADER'S ENERGY PROJECT ,ji 

Richaurd Pollock, director 
Critical Mass Energy Project 



Do we' wish to produce children who eire thinkers or believers? 

It's am age-old question that's confronted educators since the day 
<Hie. It should be a major question confronting every elementary or 
secondary teacher who's about to develop a curriculum on the subject of 
ener^. ^ 

Do we want thinkers in our society, or believers? 

Cleeurly, as the debate over our energy future intensifies, I'm sure 
most — if not all the peurticipemts in this conference—^wouXd surely respond 
that given the chpicsr we would hope future geAerations would ^tSlemonstrate 
critical, questioning qualities. 

But is o\ir educat^n system timing out such children?. Ipdeed,* are 
they presently capable of such a tsisk? , * — 

Let us examine .the sources now avciilable to most elementary aind 
secondary teachers vrtio are seeurching .for an adequate energy curriculum. ^ 

. Firsts there are the publishing houses. Today, the publishing ^ 
business' is 'a heavily concentrated industry , where seven^irms control 
nearl^ two-thirds of the whole market; The top publishi^Sfirms are today 
controlled or bought out by somie of the largest corporate cJonglomerates in 
the^nation. '"nie names of some of these corporate ^entities are well known, 
to all of you: ITT, Litton, Westinghouse', Bell & Howell, RCA, CBS, Xerox, 
Raytheon, the. New York Tiroes and IBM. 

Second', there are the energy compamies themselves and their partners, 
the electric emd gais utilities. Each year they saturate the eleiftantary 
and secondary market with free materials or with resources that sure priced 
well helCM coijaerc^l rates. This development is causing growing alarm, in 



70 



.8; 



some educat^^onal circles that our school children are quickly becoming 
captive audiences to a new forji of market advertising. 

Third, it is'iit^rtant that there is little accountability for the 
materials now used in the classroom. Publishers contend that they can't 
afford field-based testing of their textbooks and careful eva^ation of the 
objectivity, or effectiveness of their resc^ces are therefore unknown. 

In addition, nearly all of th^-^^mistry's ^ucational materials ajre 
not tested eithfer* ^he National Advertifeitig Review Board, a regulatory 
agency 'for the advertising industry hag no guidelines or evaluation 
'proce^^^ for the review of industry-f^epared educational materials. The * • 
s&ine is true for the -Children's Review-Unit of the Council'of Better-Busi- 
ness Bureaus, the Federal Tr^e COTimission. or the U.S. Office of - Education. 

This' general shortcomii^^f flict§ the. development of an energy 
curriculum for the elementary\^d^ secondary level ^stf^dversely that I 
^ believe immediate attention^ must be directed to this area. 

/ \^ ■ 

Fourth, in a recent study cohducted by the EPIE Institute^ it was 
^ found^that half of ^ all ^teachers to<J^y receive no training, from^any source, 
in the use of the materials selected for use in their classrooms. Of those 
^^o^^i^ receive training, twenty-five percent said they received it^ from, 
the publisher's representative. ' 

Clearly, in th^ complex and highly conte;itious debate over energy, 
our schoolchildren ^a?-« i;eceiving untested materials, drafted and promoted 
by corporate industry and delivered by ^eachers ill-prepared to t^ach a 
topic that probably is as beguiling for theirt as it is for the ordinary 
citiz^. . , ^ 

S ' ' ^ 

* / I. have not yet addressed the topic of content itself only the* v, 
rest?raints and problems affecting th^ availability^ of eduQatj.onal materials. 
..But' the objectivity of the materials themselves is cin important issue, too. 

/- first there is the relatioYiship between* .the f^ederal Government and 
"the publishing industry. -An ^to^ance pf elementary and .secondary . 
materials now distributed on enS^y have been authored or produced by the 
United States Energy Research and Development Adm^j^istration (ERdX) . 



For thdse of ^yon \mfimiiliar with ERDA, let me take' a moment to chart 
the agen-cy'^ history. Formerly, eRDA was. known as the Atomic Energy 
Commission.. But in 1974, the Congress disbanded "the AEC and divided^ it 
into two sepatrate federal agencies — • ERDA and th^ r^uclear Regulatory 
Commission (NRC). 

, The^r^eliminated the AEC in^ 1-974 because thfe Commission was; operating 
I under, a cloud of scandal^and suspicion. The roof^cause for this problem: 
\ original ^charter for the Conlffvission. The original mandate for Jthe AEG 

I charged it^ith both promotion and regulation pf the nuclear industry 

twin ^roles vhich appeared to the Congress and were — incompatible. 
. For how can an agenqy aggressively prpioqrte nuclear energy and entice* 
industry to purchase the technology Whil)^ it waa also'' acting' as a- watchdog 
over the f^eld? * A X ' 
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Following a nimlSer of Icurgely scamdalous revelations about wrongful 
actions undertakerfDy- the agency. Congress, under advisement of the Nixon 
Administration, elected to separate zealous selling of nuclear power from 
jp-egulal^ion, ' 

Hius today, the NRC is empowered to regulator nuclear facilities while 
ERDA is still inf»the promotion business for the technologic. Although the 
-agency does have solar projects, and coal projects, a review of the agency 
by the Natural Resources Defense, Council revealed that over two-thirds of 
its budget is still ccMtnriitt^d to nuclear power. Alternative energy research 
aoid development in such technologies as solar support, geothermal, - wind, 
etc. have imfortun^tely been given little support. 

This raises the question of the type of value systems ERDA-guided or 
authored textbooks or other ^^aterials might i convey to the student. 

Let me 'cite on^ example, -fe 1976, ERDA published-', an educational ' ^ 
pamphlet called "Shedding Lights on Facts about Nuclear Energy." The agency 
contended that the "Shedding Light" material was intended ortly as an 
internal^ 'document for employees of ERDA as pcirt of their Performaince 
Awareness Program.' About 6,700 employees are in the prograirf, 

0 Yet, 100,000 copies were printed, 75 percent of whi^h were distributed 
in California prior to the statewide referenda on nublear power, called 
J>ropositiop 15. Before it 'was ordered withdrawn by Congress, Westinghouse 
had asked for 300,000 copies. General Electric pl^iced large orders too. , 

The U.*S. General ^counting Office had this to say about the^ 
objectivity and factual -b^^is of the "Shedding Light'^ material: 

"The pamphlet contained several ^atements labeled as 'facts', 
which do not fully di^cus§ the issues in sufficient depth to » 
provide an objective statement of the facts.' As a result, the 
pamphlet is misleading. ^ 

''Tot example, in discussing nuclear safety* systems , the ' 
'* , pamphlet states as a fact that 'key safety, systems are tested\ 
periodically to assure they viill work if needed.'* 'This state- 
ment would lead the reader to believe that key systems .such as 
the emergency core cooling system have been tested aind will 
work. GAO noted^ hoWeve^r, that the emergency core cooling 
system has never been tested on an op^erating reactor under 
acci^nt conditions and that experimental tests will not begin 
- using 'nuclear fuel at an agency l^c^lity until the fall of 
1977." - * • ^ " 

^ Later the General Accounting Office noted, "In an attempt to discuss 
major nuclear issues'in a simplified manner, ERDA fail4iti to adequately 
discuss relevant facts, such as the status of certain key safety systems 
and the problems involved in controlling and storing nuclear wastes." 

In conclusion, the GAD reported, thajt "We believe the, pamphlet is 
pro-nucleeu: aoid* does not provide an objective discussion of the issues 
surrounding the developntent of nuclear pow^r. Although ERDA did not violate 
any laws or regulations . . in publ^ishing *2aid distributing gh^ddin^. 

- - '72 ' ' . ' ^ 
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Light, in our opinion,': the pamphlet is propaganda.* In our view, publica- 
tion.and distribution of Sheddirlg Light has only served %p raise questions 
about ERDA's credibility and objectivity." 



* The intent of ERDA programs, declared the GAO, "fneets the definition 
of PJ^opaganda — the deli):)erate spreading of facts; ideas or\allegations to 
^further one's cause or to damage an- opposing cause." 

I would thus urge all educatoire who wish to obtain n^terials that, are 
balanced to avoid publications that are authored by eitiier"^RDA ^or by its 
Oew agency title, the U.S. Department of Energy. 

J A second problem for ^ucators is iii the area of corporate-produced ' 
materials about energy. The issue is a difficult one because^ m^^y of the 
. "fraai- of fers of -educational resources appear attractive t6 financially 
strapped elementary ^d secondary 'school system^. « But tlieir^ ultimate price 
may be much more costly. 

Today, corporate industry, public Utilities, ^and national trade ■ 
associations hav^been quietly entering the 4<Jucational fesour9e Afield. 
They are producing ort a meidsi^e scale • teachers* guides,, studertf texts, 
printed matter and audio-visual ^latefials for grades k-12. \ 

- / ' \ \ 

In some c^ieurters there^*is ^ncern that our schoolchildren will in 
effect i)ecome aTcaptive audience for 'a new" form of mar-ket advertising. If 
this proves to be the case, tlien our public -school system may be reduced ' 
to ^ittle more t?han an extension of the American corpora^x)n. 

How widespread is this* new indusiry effort? At the mocwnK ,it is , 
very difficult to precisely quantify it, mainly 'due tp the seCrecyi most 
corporations clocQt. their promotional activities in. 

But we do have some figures. And .the ^picture they depict is dis(^ui§t-^ 
4.ng. Let me cite several ^exaiftples. ' - . ' 

'One of the major teachers* guides for energy is piiblished^ by- the 
National Education Associatid^. One jselies availedDle has been wri*t^ten by 
the U.*S^ Ertergy Research St Development Administration (ERDA) , formerly ^ 
known as the Atomic Energy Commission. The series wa^ financed by the 
Mobil Oil -Compemy. 



An initial aftudy * conducted by the Oentex^^or the Study of Responsive 
Law reveals that the American Gas Association sends out nearly 20,000' 
educational packets for 'school children each year. / 

, - ^ $ 

The General Electric Compai;iy mails out packets designed for classropm 
use or^ the^nergy issue at the rate of 75* per day. Th€ rdil industry's 
Association of Railroads responds to cibout 12,000 teachers^ recjuests 
annually. * . . ' . j> 

. . ■ -V 

^ Among' plectric cuid gas utilities, the Center has discovered that the * 
amount of classroom materials *made available for grades* K^12 is rq^shrboming^. 

The Ceriter asked el^entary and secon^lry sqjiool teachers to request [ 

informatiorr from 106 investor-owned utilities. ' . 

,0 ■ 



, Thus^ far 55 percent df the utilities Have responded etnd' more are still 
"being processed. ABong the respondents, 87 percent provided our teachets 
with educational material, half pf which w^s specialLy prepcured for direct 
classroom use. ' . * • . 

An additional 23 percent majde available extensive n^fttalogues for teacji- 
ing* school children the jenergy- problem. » ^ ^ * * 

■ -'l ' 

Overall r^e2 percent of the jrespond^^Sf sent educational materials to our 
inquiring teachers. Among a separate survey to Fort\ine's 500 top industrial 
corporations, 63 percent of. the respondents have provided information, 
materials,, catalogues, and elementau:ry or secondary school matericds. I've 
brought some of ^ the materials from utilities to this'peuiel today for your 
own examination. < . * 

The Metropolitan Edison Company of Pennsylyania offers this packet 



described 'by Met-Ed as "designed to acquairvt you and your stud^ts' witiF^ 
the basics of electricity auid with energy managemeat.** 



' It has 22 brochures, makes available 69 other articles; 5 resource 
kits for grades 3-12 and 7 films and filmstrips, free of charge. 



♦ Metropolitan Edispn typifies the planning now underway by ener^ 
companies to take adveuritage of o\j^ public school system to promote their 

pto^itice.^ , / \ y ' 

To assist the teacher, Me't-Ed now offers firee of charge^— an 
extensive program called "Educate the Educator^'. In the words of the 
utility, "it i^ a new- program designed for teachers, many of whom ctre - 
comiAiii^ opinion leaders as well ad our customers. This program will 
acauaiir educators with the basics of electricity and will provide^ them 
wl(!th reference aife resource matei-ial suitable £M classroom use. In turn 
these educators can multiply ' our hands- by utilizing the provided' materials 
-with their students our future customers." | ^ . . ^/ 

As I rtoted, the Met-Ed campaign is not fiBola^dV public Seifvice of 
Colorado each npnth distribute 90 films tO'pVitkiic ^chc^l^ls in their state^ 

The FXotida Power and Light Company has a teacher 's jguide that pro- ..^ 
pOB^ nine different pro jects for the elementary school level. These ate 
s6me of the project concepts that they propose teachers adopt fbr the 
clc^ssroom. ? ' - 

I. "If electricity was el^inated, v*at^ jobs and conveniences f\ 
would pe eliminetted ?" 

, 2. J "Naoi^ as many new businesses that were formed due to 
increased > production pf 'electricity.'*- 



1 



\ ^"If you hadt'no aiecttri^city for ^chools^^hospitals and , % 

businesses^ how v^iild your life chainge? " . • ' 

' Msw Sheila Harty, the project director for the Center's industry 
survey, best ^sunma^ized this problem in a recent wrki'ng paper on the 
subject of corporate accountability in educational 'materials./ 



The concern here ds whether Industry is tkking advaatage of school 
children as a captive audience for market advef^ising, Instructionf 1 ' 
material in a* product area prepared by that industry's public relations' 
should be scrutinized for- bias.-. Such vested interests a-e seductively ' ' 
packaged in multicolored glossies and distrii^uted as if sound educational 
.material* 

*lniustry -aranes that their specialized fields can pfovide invaluable 
technu:a1 k^ewled^and experience. The classroom, howevL, is an 'inappro- 
priate forum for weening children as prospective customer^ under the. guise 
of special interest expertise." ' ' ^ . 

My advice to this panel today is: '* 

1. We need to test ingtructional materials for their 
effec:^iveness in the classroom. A systematic evaluation 
of the energy textbooks for elementary and secondary < 

, schools needs to be undertaken. >- 

2. Jhere is an urgent need to select materials on the 
basis of th^ir effectiveness, nat on thd(j^rounds that 

, they are "new" or "exciting." 



We should scrutinize tex.tbooks , tod other suppl^entary ' 
educational materials for Idiot's. . - ^ 



4. 'Federal^ or industry*sponsored items should be banned 

from the clagsroom and industry'ishould not, be entitled 
to tax (Credits for their material, . • 
■ * ' ^ * . ' • - ' ? 

^ S, We should involve the teacher in the selection of 
materials on energy. v - . 

6. We need to advise teachters about how they can best 
trtilize their resources. . " 

^ * > 7.» The ntftjor education associations should urge t'he U.S. 

\ , Department Justice to investigate the publishing 
. industry for potential' anti-tru^t violations. 

8. Associations l^ke tfee^ National Science Teachers 

Association need to receive. fuller support from public 
school systems. ' ^ ♦ 



9/ Teachers should be encouraged to investiiyate cQntroversiai 
issues like nuclear power and th^ inequity of W^Wity 



rate structure. 



For only with dispassionate, balanced investigation will i>ur children 
learn, Pie-in-the-sky simplif icaftions and distortions about r/ur energy 
prolDlfem will only bre'ed resentment later in" li^e — -against trie school 
system^— and indeed agafewtr-^tm overall systerh itself., 



But then, if wfe take action now, we might oo,e day have a 'qenerati-on ^ 
of independent thinj|prs, not a society of blind believers. ^ 



■\ LEAGUE OF WOMEN VOTERS 

Marilyn Reeves, me^er "^^m^^ 
National Energy Combittee 

^League of Women Voters, Washington, D.C. ^'^^ 



stated in my let1» of invitation the raaj.or purpose of this 
ice is "to expOpre education's role ^in preparing students to 



AS ^ ^ ^ 

conference is "to expOpre education's role ^in preparing students to face a 
changing energy future," and this panfel ><as' Charged with the responsibility . 
of focusing "on partic\ilar peApetCtives vdiich should be included in a ^ ^ 
balanced energy/education program." I welcome thi^ opportunity to par-' 
ticipate , today emd to present the energy coilservation position of the 
Leaye of Wo<^en Voters. 

It is difficult to address the "tcaictraintV'lnfluencing Education's 
Hole," which is^t:he topic for this panel, for we believe that the prdblens 
posed by energy is^pbs represent an opportunity and a challenge to educators, 
not a constraint; \e are on the br,ink of a new frontier v^ch will test . 
public patience, confound 1;he political process/ and dhallenge the scienti- 
fic cc^ynmity. Before I explcAn 'further what League members think about 
the energy situation let me first describe a ;ittle about our organization 
whiciilhas a long history of study and action in addition to our well publi- 
*cized voter education activities such as our sponsorship of^ the 1^76 ' ^ 

^ Presidential Debat.es. . . ' 

The League of Women Voters of the United ^tates ig a national 
"brganization with menbership open to ill citizens of -the United States. It 
is nqnpartisan,- supporting neither candidate^ nor parties, but political in 
the sense that the members seledt major issues for study and ^obby for 
specific courses of action. There are League -organizations in over 1300 
. ' coimnunities throughout the United States. We strj.ve to attract Members 
from all segments of the corominity and " I " believe tliat our 140; 000 members ' 
represtot a cross secticm of liberals and con^j^atives, young and. old. 
Within a few years I hope that I can add the words male and female to that 



description for men are welcome fo join.^ Since 1974 we've ^Ireidy added^ 
4^00 men to our njembershipj . | ' 

The League ii a strong grass roots organization with a^ structure which 
ex^hfiisizes member , involvement and direction. It is a volunteer organiza- 
tion whi<:h employs very few professional steiff members but relies on 
volunteers who. learn "by doing. All League positions ^are ^^veloped through 
membership initiative 'and study; a^Ll public statements' on iS^es are T^ed 
on consensus developed through -discussion cuid study by members* 

^ r ' ^ 

' League -members .protect ^d nurture this grass-roots system-for they 
krtow that ^t,, is a proven methfa* of developing infopied citizen ^.eaders. 
indeed, samplings indicate that ^0% of the womeui holding Affice today at 
all levels 'of government would claim 'Le^^gue af filiatioti. The issues 
s\arrounding* ejnergy a^e so conqplex, so^ur^ent and so comprehensive that 
now,- more thiih* ever, we need informed citizens who understand the. relation- 
ship -of the demand for energy and the availabilit^^f supply. With this 
background on 'how the League develops a position let me share with you 
what -our members think about the ejiergy s||wartion. 
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• At least six months before the Arab oj,! embargo, the League began 
taking a look at various facets of energy. . At the 1974 League national 
convention the delegates .voted to est^lish a multi-disciplinary Energy 
Task Force which underscored the Laagu'e's sense of urgency' vis-a-vis 
energy, its immediate assignment was to reviiw this complex issue and to 
develop information about tiCe difficulty choices to be mad^. following a 
1975 League national conference on energy conservation, a position was 
drafted and submitted to the 1300 Leagues throughout the nation for their 
concurrence. This position stated that "energy- conservation must be a part 
-of any national or state energy policy," that "public understanding and 
- cooperation are essential. toN^e success of any program of" energy' conser- 
vation," an^a that "citizens should be involved im the difficult choices 
Jthat must be made . " ' 

i ' ' ^ 

, The League beliSves that energy, 'conservation must be the keystone of 

.^vernment energy j>olicies anfl citizen resjwnses and that new patterns of 
energy conservation must be encouraged. Memberk beli**/^ that a national • 
energy plan should aim at more effician^, economical use of,- energy in 
order to reduce per capita and per household .consumption. They further- ^ 
believe that^:he burden at ene/gy consBrvation. measures should be distrib- 
uted as fairly as possible among all catego.ries of energy users ~ 
residential, commercial, industrial and transportation -r without bearing 
unduly upon people of low income. League members also want government 
policy* at every level to .provide, as part of the public education process, 
« basic -Tinderstanding of y,hat energy is, what it" does, and its t^-ue costs - 
social, environmental, economic and international. Thfe League believes 

i that wise, orather' than profligate use of energy resources will buy time to 

decide on other long-range energy-related policies 'and programs and will 
.enable Americans to act as responsible citizens of the world community. 
> - 

For those of j^ay engaged in educational activities I believe the years 
ahe^d can be exciting. There has been far' too much pessimism in public 
energy discussiong while prophets of -doom predict Ithat we face a drastic . 
change in life-styles andv^^ering of our standarc/ of living as we try to 
reduce energy consumption. , We belieVe that the life-style changes which * 
will ogcur as we use energy more efficiently can improve' our way of li^e. 

0 . 

Is the life-style of the harried .urban automobile commuter who ' 
, is fotced to spend many hour* per week in nferve-wracking tra?^ic ' 
one we wish to perpetuate, or is there a better, more energy* 
efficient way? . " 

* , • ' •»" ■ 

^ Must we continue to pave our productive" farm lands i^ith shop- 
ping centers and single familf dwellings while our urban 
centers decay and we are forced *o import vegetables and 
oti^r food, or is there * better, nx^re eneivgy efficient way' ' 

< V ' • 

Must we destroy the' gj-asslands of Wyoming and Montana to . 
provide coal which is used to generate electricity for , .V 
buildings which are not, insulated, or is there a better*, more ' ' 

energy efficient way? - ' ' « 

'•• • ' 

Must, we threaten the recreation-rich Atlantic beaches^o 
produce more oil to be used in automobiles" which get 12 miles 

. per gallon, or id there a better, more efficient way? ' 



We believe that there '^are more efficient .ways to use energy resources and. 
that conservation is the founclation for an energy policy. The life-style 
changes caused tty ^implementation of energy conservation _policig^ need not 
lower oun^tandard of living, ^ Chdnge need not be feared,' for as the 
ancient philosopher Heraclitus bjDserved about 400 B.C.\ '.TFhere is nothing 
permanent except change." Probleirts caused by energy scarcity create new 
frontiers and opportunities for creative 'action. . 

We looK to the education ccanmiinity to provide Reparation and 
inspifatijOn for those who are seeking solutions. to this energy dilennna. 
The League of Women Voters is ready to yse our resources to assist in> 
this endeavor. ' • ' , 
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energv educatic^:' what's been done to date? 

Several federal agencies have already initiated energy education 
efforts hanging from the development of curricula suppl^ents and 
teacher trailing materials to labor force projections and specialized 
post- sec ondajg^ training. Key fedefal energy 'education spokespersons 
comprised this pan^l chaired by Donald D. Duggan, chief, Ed\ication ^ 
Programs Branch, Office of Public Affairs, Energy Research And Develop- 
ment Administration, fke panelists includ^^i: ^ Rene. Mi Vafwter, market- 
ing specialist, Offioe of Conservation, federal Energy Administration; 
John L. Snyder, directorf Modes Developnent Program,' Division of 
Science Education Development and I^seargh, Natiojial Science Foundationt 
Walter J..Bog^n, O'r,, ^rector. Office of Environmental Education, 
U. S. Office of Education; James Ke^ett/ Jr,, assistant director- 
far education and training. Office of University Programs, Energy 
Research and Development Administration; Willis J. Nordlund, special, -f 
assistant. Office of the Und$fr secretary, U.S. Department of Labor; ^ 
and, John W. Eberhard, research psychologist Office of Driver and 'v 
Pedestrian Research, National Highway Traffic Safety Administration, 
U. Department of Transportation.^ 



f'EDERAL ENERGY ADMINISTRATION 



Rene M. Vawter, ntaifketing specialist 
Office of Conservation 

Among the things that the 1973 oil embargo did was give birth to the 
Federal 'Enargy Administration. From its controversial beginning, FEA tried 
'*to educate the Amerifcan public about the energy crisis, the finiteness pf 
fossil fuels, and the economic impact of importing increasing araouhts of oil, 
♦ 

rn d^eveloping its energy education, program, FEA followed a ftjarketing 
approach which ^Hs fgr audience segmentation." How FEA worked ^ith 
educating one segment of that audience — youth — is what I'd like to^. 
shafe with you this afternoon. ^ 

In 1974, FEA^took its first step into forma^l energy education witlT a 
high school prograun. It funded 24 energy conservation training workshops 
for high school* students in the New Englemd States. 

In 1975, FEA extended those tra^ining workshops to include 7 additional 
States th^t wished to participate: Alabama, Colorado, Georgia, Illinois, 
Mi-chigam, New Jersey, and IJew York. That year, FEA's forwal energy educa- 
tion program also gfew to include materials for students etnd tochers at 
-several accidemic leveJLs. FEA published and widely distributed: 

ENERGY:, UNDERSTANDING AND ACTIVITIES FOR YOUNG PEOPLE, ^ 
a booklet designed for ush with junior high school 
students and with club groups such as Boy Scouts and 
4-H. ^ ' , ' ^' ^ 

ENERGY ACnVlTIES Wmi ENERG^ ANT, a l^klet designed to 
^ tell children, K-3, about energy and how to use it wisely. 

\ • 

ENERGY Ea^VIRDNMENT MATERIALS' FOR TEACHERS, a. three- 
volume study done by the National Science Teachers , ' -* 
Association under a gran^ from the Office of Environ- 
mentcJ. Education, HEW. The volumes inolude a Teacher , ' 

Resource Book, an amnotated bibliog'iraphy, . and a guide 
to the development of energy mini-iyiitis, K-12. 

In 1976, FEA anticipated developing a whole range of interdisciplinary 
energy education'^units to be used as curricula eturichment, K-12. ,Vfhile the 
material development riever materialized, this objective explains our 
rationale for conducting the following two needs-assessment activities: , • 

'■^ * « ' » 

' Regional teacher heaurings were conducted to determine 
the status of energy education auround the vCountry and 
to 'Kear educators' perceived needs in regard to energy 
^education. (While there is no time to get 'into the ^ 
findings of those heaxings now essentially the teachers 
told MB that to have an *ef fective energy eAicay.>Dn 
program they needed direction, materials, and money.) „ 



- We also conducted a materials sxirvey to discover what 
^ energy education materials were available, K-12. This 
^survey reveled about 4,000 items v^ich are listed 
according to media —print, films, kits, and gam^s. 
The study, called the ^Energy Education Materials Inven- 
tory, is getting a topical index, so it is n^l yet ready 
for distribution. ^ 

« ■* 
rn addition to^ doing needs-assessment studies, FEA did produce some 
hands-on teacher and student material in 1976. It developed and distributed: 
^ • ' 

THE ENERGY CHALLENGE, a booklet that contains spirit 
duplicating m^^^ters of student activity sheets and teacher 
background 'information for use in the middle school. 

Additional energy ant materials — a story book, posters, 
and two film strips with cassettes, for the primary grade^. 

1977 brought us an historically cold winter, a natural gas shortage, 
and a new administration that has taken on dealing with the energy problem. 
This year^ FEA has ^expanded its energy education endeavors to include 
activity at the community and junior college level. With ERDA, FEA is 
funding the development of 10 energy modules for insertion into the 
community/ junior college programs. 

I think it is safe to say that FEA will continue to work in the area 
of energy education as long as FEA exists, which probably will be aix)ut 
another twd months. At that time, of course*, with ERDA cuid with energy 
pieces of other agencies, it will become pcurt of the DepaJ^ent of Energy. 
I<« certaih the merged agency forces, in t and em with the iPs. Office of ^ 
Education, will provide even stronger mofaentum to encourage the ^ 
implementation* o'f energy education at local levels. 

ENEP5GY RESEARCH AND DEVELOPMENT ADMINISTRATION 

Donald D. Duggem, chair 

Chief, Education Programs Brauich 

Offi-ce of Public Affairs 



The next logical progression, caa:rying on from .some of the work that 
the FEA has been doing, is the work that my cjwn agency,, ERDA, is doing in 
my office, which is^ the Office of Public Affairs, Education Programs Branch. 
Each of the speakers her^ brought a packel of handbuts whiclt they will 
.probably r^fer to* Mine is a listing of materials we have developed v^ich 
are available free of charge to educators. I invite yo« to come up after 
the s^Ession and help yourself to air of these J^andouts. . They are self- 
explauiatory. ( 

Rather than going through the list of the materials that we have 
developed in o\xxi planning and development, let me just s^imply ^describe in 
principle the approach that we have^been taking. Our pos/tion, relativ^^ 
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to energy educatioa, is this: Energy educat^ion involves a complete imder- 
standing on the part of the student of th^ enefg^^ situation with all of its 
ramifications. Let me spell out in a couple of sentences what that means. 
That mecms more than what a lot bf teachers seem to think it means ^and 
what some of oxir speakers today seem to think that it means. Energy educa- 
tion is a far broader subject than just teaching children to conserve 
energy. That's important, but unfortunately many teachers, curriculum 
writers, and even publishers, seem to think that is the sizm total o,f energy 
education, cuid that is not the case. Once you've taught a child to turn 
off the light, turn down the thermostat, emd, when he gets to be 16, to 
dri^^e at 55 miles an hour, you have not educated that person in energy. The 
* scope of energy education, first of all, is to educate our future citizens 

— to the very difficult decisions that they will make as citizens, as voters, 
and as consumers. Very hard questiqns are coming up — haveT'come up 
already — cuid sometimes are being decided largely , on grounds of ignorance. 

x^The nuclear referenda are a good case in point. Most people voted pro or 
con, for or against nuclear power without any understanding of the real 
issues involved. They based their votes largely on fear, either fecir that 
k nuclear plant wars going to explode like a nuclear bomb or that they were 
all going to be out of work and freezing in the dark. ^JeLther of those 
views is real. 

But you know we' are going to be faced with many hard questions. The 
people in some areas complain about the price of fuel, but they don't want 
any refineries, they don't want an'y deep ports, .and they ce^ainly don't 
W5uit ciny nuclear plants. I don't know what they want. Thtfre aire serious 
issues surrounding every form of energy. Environmental LSsi^,. economic 
issues, cind social issues arise whether you talk cibout srlrlp mining or off- 
shore oil or solar energy. Whatever you talk about, every energy option 
has a hook attached to it, including conservation. These are decisions 
which require the best of an informed citizen. 

So, that's numlidK one. We ha^e to teach students, not just to turn 
down the thermostat, but to be informed citizens, and they have to know a 
depth of technology that is frightening to us iJoday as educators. Second, 
they need to know how to make wi^ purchases as consumers. V7e need not 
go into the whole area of first cost, life cost, and that whole picture. 
Suffice it to say that this is a vast topic- They need to under s tcind .cind 
• make a rational choice c±K)ut an energy ethic in theii; lives.- This is a 
subject vihich touches every discipline in the school. It touches the 
sciences, social studies, home economics and industrial arts. There is 
hardly a class that is taught at any level that does not .have implications 
relating to energy. 

» The third aspect of energy education which is essential, is related to 
careers. There will be some new careers growing out of/the changing energy 
picture — solar energy technicians, and so on. But every career will be 
impacted by either the new. forms of energy which will become available, or 
by the lack of energy if this nation does not meet the Challenge of the 
eherg^ dilemma. * 

t ' , 

Our agency (ERDA) — and hopefully the Department of Energy — is 
going to attempt to promote cmd make available materials and programs that 
will assist educators dn meeting this energy challenge. We're going to try 

X - 82 - 

* • 

9J 



to leave time at the conclusion of our panel for questions and ^tiscussions 
among the audience, so I won't go into any more detail at this, time. What; 
I would like to "do now is to pass on to John Snyder of the National Science 
Foundation. The National science Foundation has been charged by Congress . 
with a great deal of bas^c work in the development of science 'education. ^ 



NATI(»IAL SCIENCE FOONDATION 
, ^ ' • . t . 

John L. Snyder, director \ 
Modes Development Program .^^'^ 
Division of Science Educajbion Development a|i4ifftesearch 
• • • \^ ' 

The National Science Foundation is an independent agency ^of the United 
States Government, funded directly by Congress. Its mission is to support 
research and education in the physical, biological and social sciences, 
mathCTiatics and engineering. In fiscal 1977 the total budget for the 
Foundation was -just under $800 million, ike educational cut of that budget 
at least, the aijiount appropriated directly for education programs — was 
about $74 million.' However, the total amount for education is probably 
close to double that when you consider the money that, spent in straight 
research projects/ goes for the support of students and student systems. 
In , the education directorate, which I am representing tnday, there are three 
divisions, two offices, anii over a dozen programs. I would like to 
describe briefly, how some of these programs handle the problerri of energy 
edufcation^ Therei 'is only one program that cap be considered to ^ directly 
focused on the problems of energy educatiorK In fact, even this year J::hat 
statement is not true, the Postdoctoral Fellowship' Program last year 
recjuired that 'applicants have a researbb project directed at the problem 
of energy. . This year, however, the. scope has been broadened' to ."national 
needs," of which, of course, enetgy is a major one. In fiscal 1977 we had. 
approximately $1.1 million to spend on 89 awards to individual postdoctoral 
fellows which allowed them to caurry on* research at institutions of their 
choice. 

None of our other programs foctis on energy, but they do accept pro- 
posals having energy as a major qrfiH^ern — at least, most *of them do. I 
will briefly describe some of these programs and give an idea of the kinds 
of things they support and 'the kinds of energy pifoposals they have been 
Considering recently. 

The Comprehensive Assistance to Undergraduate* Science Education 
Program ^CAUSE) accepts proposals from two- and. four-year undergraduate ^ 
institutions. The main purpose of the program Is to improve undergraduate 
science teaching. The grants are generally fairly large — ^the $100,000^'^, 
plus range*— and in the last two years, out of the' 11^ grants that have 
l:>een made, roughly three or four have been in the energy area. .One 
example was a grant to Wij^iams College to renovate an existing ''structure ^ 
for field^ use in forestry. In so doing the building was to be made energy 
self-sufficient through the use of solar energy and so on, so that; 
structure was energy efficient although the purpose of the building was • 
only .indirectly related to energy. , 



toother progrfun is Research Initiation and Support (RIAS) . This is in 
a sense a graduate coimterpetrt to the CAUSE pjpgram. Tt provides support 
for ybung sCierrJidsts; reseairchers , who are just getting started at colleges 
and universities.^ Again^the grants tend to be reason ab ly . latrge ♦ ~ m flfti er e 
have b^n,tw or three grants in the last two years in the energy area. A 
combufetibi^ sciences research project at Stanford for $105, OQO; a coal ta^k 
force proj^t at the University of Wyoming under $200,000; and a program on 
problems » in 'the -extraction of o^l shaleX again for over $100,000, at the 
University .'of Colorado. N ^ 



A somewhat different kind of activity is supported tinder the Local 
Course Improvement program (LOCI). TJiis provides small grants ~ by cind 
large in the $10,000 to $20,000 range — to assist people who have good., 
ideas in science education at a local level. Again, in the past year there 
were six grcuits out of a total of 129 that could be cofiside'red by stretch- 
ing the imagination a little bit tq^be 6ner^ related. Some of them were 
specif iceULly so, some of them were marginal in tTiat respect. We supported 
such things as a solar-heated astronomical observatory, a computer-aided 
undergraduate ladjoratory on petroleisiv refining, a model electric power 
system, another program aimed a^ electrical powered distribution, a health 
physics degree program 'in which the emphasis W2is on protection from radia- 
tion, 2uid/so on. ' » 

A program called Student Originated Studies (SOS) provides grants 
directly to students through the university where they happen to be, but 
instead of having a faculty member. as the principal investigator or the 
project 'director , an undergraduate styident ha^ this position and the 
students themselves write the' proposals and receive the awards. .One aspect 
of this prpgram is that the research that the students engage in i^a^to 
have an environmental focus of some -sort, cuid there have been nin^ grcmts . 
out of 64 in fiscal 1977 that were in the general energy area. F6r example 
studies were done on agricultural uses of Cfi plamts ifi arid environments / 
microrprocess6r based energy met^s for pcrwer wheel chairs, conservation, 
nuclear waste disposal sites things of that general nature. The size, 
of these grants is undef^ $20,000. 

A program that is directed at college teachers is the Chautauqua 
Program, in which people in, the forefront of scientific areas give what 
"amounts to short courses spread over a period of time at sites around the 
country. Teachers from othv' schools come to these sites and take the , 
courses. The course's are set up I'll two^tages: a two^day period followed 
by An interim of sevetal months, then cuiother two-day. period. In academic 
1977-78 tSi^re will be 52 such courses given under this progratn. Five focus 
specif icadly on energy: one on solar energy, one on* energy systems, one 
entitled "Food, Energy^ and Environment," anc^her on alternative energy 
technologies, and one on.the economics of- renewal sources. 

■ V 

Finally, the- Division 6f Science Edtication Development and Research 
provides development money for experimental projects — ' so-cc^lled 
"innovative projects'* in gcience education that aire l^ely to have a, 
national impict. Very few of the roughly 80 projects in ^he last two 
years have been directly* focused on energy. One that .comes to mind is the 
development of educational materials alpoiat undergrourjjj^ space. ^The assump^ 
t^pn in tlie proposal is that this will be very important in the future as 



underground space is jput to greater use because of its energy-conserving 
properties. There is also a continuing education program for electrical 
power technicians and one or two others peripherally relating to* the energy 
problem. 

In conclusion I can say that the National Science Foundation places no 
special, emphasis on energy education, with the possible exception of the 
Graduate Fellowship program. Furthermore, to the best of my knowledge there 
is no intention to go to new programs specifically on energy. However^ pur 
plans are in a state .of flux and this may not be true in the near future. 
Proposals that are energy related, or that focus on energy, can be considered 
in several programs. In the past these have represented somewhere between 0 
and 5 percent of the total proposals that were funded. There has been a 
wide range in the degree of our emphasis on energy, but in the future we 
expect to get ^ome §ood energy proposals. ^ 



OFFICE OF EDUCATION 

Walter J.'Bogaui, Jr., director 
Office of Environmental Education 

The context in 'which thQ Office of Environmental Education supports 
energy education is the Environmental Education Program which is a develop- 
mental and financial assistance prograA. I will sepa^rate those things the 
we sxipport in response to grant proposals, much in the same way the 
National Science Foundation operate^', from initiatives thkt we take tJJfcugh 
our contractual authority, where we describe work that we would like -ro see 
done and seek able offers to fulfill the specification for us. 

From 1973 to 1976, twewty percent of the appropriated ^monies under 
the Environmental Education Act, > or $1.5 million, have contributed to 
support of projects directed at energy in the context of the environment. 
I use "contributed t6", because, in many instances, we bore, or are bearing, 
only part of the cost of the project, and in some ^steuices we are support- 
ing, it fully. 

One example, and one that we are p^ticularly^^eased with, was the .one 

that Rene Vawter mentioned earlier. That is the work that was done by the 

National Science Teachers Association in the preparation of an instructional 

sourcebook and materials guide for elementary and secondary education 

teachers, on th^ interrelationship of energy allocation, depletion and 

• • • ^ 
conservation in light of environmental, social and economic needs. OEE was 

in the position because' of our authority to engage in a contract for the 

product;ion of this, much needed material. The Federal Energy Administration, 

because of authority, was able, to assqm^ responsibility for facilitating 

distribution of the material and making it availcd^le to science and social 

studies teachers in many parts of the country. This is one of the examples 

of sheared support. The sourcebook and materials guide are available from 

the-itetionai-^ci^nce Teachers Association, 1742 Connecticut Avenue, N.W. , 

Weishingtoni D.C. 20009. 
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There are several areas in which OEE is attempti^ig to be responsive to 
the energy education needs. One of t^ese ^s the development of materials 
for teachers at the 7-12 grade levels. (We have not been able to do very 
much^ nor do I think we will, in terms of materials for students theri;5elves. ) 
Oar sense, of • the educational problem, and given the resources available to 
us, suggests that greater impact* can be achieved thj-ough the preparation of 
materials, to aid school* systems ;amd teachers in development of instructionaf 
programs. This, in effect, mecins a survey of primary literature eind 
development of ba'sic resources^ putting .that in a package 6r place, eind 
then making greint monies available to educa^tional institutions, s\^ch as the 
R&D labs, state departments of education, local school district, etc., 
for the development of the materials for actual classroom use. ^» 

The material^ availeU^le on tfi^ front table lists some of the products 
from our grant efforts; one of which is now available through a commercial 
publisher. We, are particularly pleased with that one — the result of a 
grant to the Biological Sciences Curriculum Study (BSCS) ixi^Boulder, Colorado. 
BSCS developed a nine-week instructional .unit for high s^chool, college or 
adult students entitled, "Energy and. Society: ' Investigations" in Decision- 
MaOcing".' Energy issues, questions and concerns are considered 'in light of 
politics, economics, technology, attitudes, health and safety, eny*iron- 
mental impact, and phy^ical laws. We .agreed to a« limited copyright and 
Hubbard, Morthbrook, Illinois, is^now distributing the material through 
normal commercial distribution. channels. • 

In this regard, one of oxir great concerns is to, in addition to meeting 
our responsibility to assist in development of %materials, assure their dis- 
tribution emd use. We ^are continually searching for ways to make materials 
available to potential userk and to make their availability known. ^ 

One product that is getting considerable use in the State of Colorado 
is a series of nine films and workbooks on the economic, technological, 
environmental and social in^lications of alternative energy sources, pro- 
duced by the University of Colorado. The project represents a joint effort 
within that university, involving people from the various departments 
within the university that have substance knowledge of the energy issue. 
This goes to the heart, I thinks of one of the issues that Don Duggari (ERDA) 
was discussing. That is, the necessity, if we, are to communicate the com- ^ 
plexity of the energy i^sue, of having those people most knowledgeable 
about the energy ar^tuatipn involve in the preparatiph of the materials that 
axe going to be usadi by teachers who are not specifically trained irt that 
specific content or subject area. The Colorado films are available frto 
the Educational Media Center University of Colorado, Stadium Building '360, 
Boulder, Colorado ,80309. 

Two additional projects are identified in the hand-out as represen- 
tative' of 'energy- focused environmental education efforts. 

The TJniv*ersity of Pittsblorgh produced a study guide for us^' in adult 
education p^grams (iricludWg teacher certification) on the world energy 
problem and Its technological eind social aspects: John H. Anderson, 
Professor of J^hysics, University External Studies^Program, University of 
Pittsburgh, should be.<5ontacte4 for information about this guide and its use. 
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Th^asMngton State Office of Public Instruction, Olympia, 
WashingtWr is deve^^oping a very promising interdisciplinctr^ secondary 
education program ("Energy,^ Food, and You") which focuses oh gfob^l food 
pro|Dlems, energy and resource use, the u,S. food system, and energy- 
efficient alternatives. 

OEE efforts are directed by thfe appreciation^ that to discuss the *' ^ 

environment meaningfully, and tj) appreciate the inherent ccSmp^exi'ty o^ 

environmental issues, there has to be some substantive entry point. . Over 
thfe past several years energy has been appreciated as one issue that is 
i§l!rticularly significant in this regard. Because it -is of such immediate 
concern in the context of the current energy crisis and energy conservation 
efforts, the energy issue has the advantage, over many other substantive^ 
issues, of being a very effective -means for engaging people \s attention, 
and for facilitating ^ their desire to comprehend complexity. In te^rms of 
the educational process, however*, we. do not, hopefully, vieV energy as a 
recently recognized problem that society is likely to overcome through 
•specific short-term actions and that -will go away as an issue of ma;)or 
educational concern. Rather, energy and^ environmental issues have an 
importance in societal, and therefore, in educational terms, *that is, we 
think, here to stay. , 

There is one additional envir^ijj^ental education funded project, that is 
of tremendous significance in this context and which is underway through a 
contract awarded to the Far 'West Regional Educational Laboratory by the 
Office of Environmental Education. As it will be discussed in detail 
tomorrow by Dr. Bela Banathy, I will only mention here that We engaged in' 
this contract to develop teacher training models for environmental education 
using energy as the substantive point* of entry for the discussion of the 
environment. 

J 

\ 

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION 

J. C. Kellett, Jr. 
' Assistant Director for Education and Training 
* Office of Univer&ity Programs 

Americams need better knowledge about energy. This knowledge can be 
discussed in two areas,' I think: first, it is important for all citizens 
to gain an appreciation, for the complexities of the "energy problem, cind cin 
understanding of the overlapping systems in our society that contribute to 
the problem. Second, it is important that informed persons have an under- 
standing of the technical detail which is part and pcircel of a discussion 
on energy, be that detctil scientific, economic, or social. ^ • 

The nation also needs an adequate supply of technically trained man- 
power to design, build, mcinage, and operate the various energy technologies 
that are coming on line and will be develop'ed in the future. Determining 
what is an adequate supply, in terms of both numbers and competence, is 
difficult at all times because rof the difficulties of anticipating the 
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skills required Jor embryonic or yet-to-be-discqvered 'technologies; it is 
particularly hard without a cleaarly articulated national energy policy/ 
■ ^ ' - I ' 

ERDA's mandate regarding- manpower development is found_ in Section K)3- 
10 of th^^ Federal Energy Reorganization Act of 1974 cuid, as such, is more 
'interesting as a historical document than as a -guide to the future since, 
as we all know/ the Department of Energy legislation will start afresh with 
the responsibilities and authorities of the federal government with regard 
to energy'; The current legislation gives ERDA t^ie author^^ty to: 

• assure an" adequate" supply of mcinpoWer for the 

. accomplishment of energy research and development ' 

' programs by sponsoring cuid assisting in education 

^ ^;and training activities in post-secqjideiry ir^stitu- 

tions, vocational schools, and other institutions.... 
y 

While our curreht legislation deals specifically with manpower, we have 
interpreted that mandate in a more general way.' We cure certainly concerned 
first and foremost with the qucintity cind quality of the actual work force, 
but we are also awcure that energy skills throughout the entire academic 
coinnunity are » important in the timely and competent implementation of a 
national ener^ plan. ERDA's current -programs approach the issue through 
(usually) thel postsecondcury institutions, as we shall^see shortly. 

A major activity of ERDA deals with manpower forecasting requirements. 
Obviously such forecasting for various solutions to encrg^i;^ shortages 
requires an acceptable fix on the technical developm^^it that' the country 
intends to pursue. This is no sma^l peurt of the problem, since the country 
has trouble' staying put on a technical fix long enough for the manpower to 
be trained; th.e current nuclecur debate, with the implications of ^ sharp 
curtailment of the nuclear option from R&D on down to operation, is a case 
ih point. One does not generate the trained mcinpower required to do 
research, for example, in less than the four to ten years it takes to train 
the student. Like voft Braurf's cinalogy, one ccinnot speed up the gestation 
of a fetus by putting more men on the job. These difficulties notwith- 
standing, it is necessary to cinalyze the current' and anticipated manpower 
needs at all levels, including research, which deal wi'th energy. . . 

-Our Manpower Assessment Office is now engaged' in several activities in 
this direction. For example, we have recently concluded an interagency 
agreement to develop a Comprehensive Energy Manpower Infonjiation System 
(CEMIS) which promises *to provide data to the federal program manager and 
the educational institutions on projected manpower- needs at all levels in 
ener^. There are also several special studies under way. One, for 
exan5>le, deals specifically with short-term rteeds of the solcur industry. 

♦ * -I 
ERDA's support to specific education projects is based on a principle 

as old as Sophocles; that one learns td do a thing by actually doing it. 

It is possible to miss the point in an education or training program if the 

student is merely taught about the thing; such teaching results in an 

impression - albeit false ^ that the student is truly competent in the 

field. In developing -educational programs dealing with energy, we are 

faced with a fascinating dilemma. Energy, unlike chemistry, economics, or 

theology, is not a discipline. It is a cross-cutting problem area, and all 
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the traditional disciplines of • learriing are involved. I sug^^est this _ 
constitutes a maj or challenge to the educator : to "do" energy rather than 
"do about" energy. The concepts of system inte|relatedness and the need for 
siijstantial technical detail conspire to make elycational projects in energy 
superficial. / ' j 

Let me g^t on with some of the programs E«)A is actually 'supporting. 
Figure 1 shov/s six major educational progr^am ell^ents now funded by my 
office. Stairting from the bpttom up; the Puertd Rico Center for -Energy and 
Environmental Research (CEER) is a unique program pifobably not of much 
interest to/ this audience. We are engaged in a. transition from the Puerto 
Rico Nucle^ Center (a government-owned contractor-operated research center 
founded by^ the Atomic Energy Commission) into cin autonomous ' research center 
of the University of Puerto Rico. 
/ 

Moving up, the Reactor Sharing cind Fuel Assistance program provides 
aid to universities in th^ fabrication, shipment, and storage of nuclear 
reactor' fue,l. Ht also provides modest support to some major reactor facil- 
ities to permit them to share the research cind training capability of the 
reactor with other universities; in other words, to share the wealth. 

%^pecial projects support provides support, often tp unsolicited 
proposals, for projeQts which produce information useful to ERDA in 
developing education-related ^sitions cind/or policy. Projects which ^' 
promise to provide useful guidcince uO the academic community as a whVle on 
energy education matters are also considered. An example of the actJyity 
* of the program is our participation in this conference; to gain data and 
information on the state of the art of energy matters in elementary and 
secondary education. 
/ ^ 

Our largest program, in terms of dollars, is the Laboratory Cooperative 
Program. In reality, the Lab Coop program is a_ complex set of projects 
carri^ out by eight ERDA field research faciliti^^ and three "integrated 
contractors" who interface ERDA education cind tratihing needs, the university 
community^ and the ERDA research laboratories. Through this program founder- 
graduate and graduate students, and faculty are provided access to state of 
the art research in energy laboratories in assignments that may vary in 
length from a few days to one or more years. The laboratories also provide 
special training programs for specialized audiences, and host conferences 
which are valuable to the university teacher/researcher. 

ERDA provides modest support to a Graduate Traineeship program. In 
FY 1977, 74 trainees (out of a^reqqest for 1,666) -were supported in projects 
dealing with fenergy in all its i components. 

The last program on this list, our Faculty Development program, 
provides support to colleges, universities, cind ERDA lcJx>ratories "to con- 
duct teacher workshops and institutes^ primarily for secondary school 
teachers. In FY 1977, something over 1,000 teachers will participate in 
these projects, learning aUDOut energy cind developing approaches, and 
materials for inclusion in their own classes. 

I have brough^t* with me today a supply of the Guidelines for the Prepa- 
ration of Proposals- for this prograun which will give you more detailed, 
information. 



^ ' 1 • 
' Budgeted 

: 1976 


' r ^ 

Thousands 0* OoMars 

Biudgeted | Estimated 
TQ ' 1977 

i 


i 

Requested 
1978 


Faculty Training 


900 


1 "j ' 

425 : 1552 


• 1950 

* 


Traineo Sh:ps 


700 


T 

• - 


525 


1C00 


Laboratory Co-op Program ^ 


2600 


1991 


; 1988* 


2150 


Special Projects 


450, 


224 


350 


"1000 


Reactor Sharing Hi Fuel. j soo 
Assistance 


- ! 550 

i 

i 


600 


Puerto ?.:co Center for Energy 1200 i 436 ; 925 i sso 
,and Envlronrrjenta! ?!esearc!i i' j j 


" RGc!ass*'^!ed in FY 77 to reflect on-site nen-'c- rctivity; 
see fccv!^; tra'ninr. 



The campus based portion of this program deaVs with what we call 
general energy education as well as specific energy, technologies Figure 2 
illustrates the FY 1977 bre^down of support in thls^ Oompanent . Genei'al 
energy, education, by the wayf, consists of projects which'deal with the 
entire scope of the ""energy i,ssue: energy production, distribution, use? 
alternative energy technologies ; aind a systems approach* to the understanding 
of the coroplex interactions of 'i^echnical systems, social systems, and 
environmental systems* This area' was the target of nearly half the projects. 
Solar enei;gy commands amother major component. Technology specific projects 
are. particularly appropriate for regions in which one ofj these technologies 
is now or is anticipated to play a major role. ^ 

As you can see' from Figure 3, these projects are scattered about the 
country to effeit geographical coverage. Assuming that our FY 1978 budget 
is approved as it now stands, we shall expand this coverage about threefold. 

In closing, let me return to some earlier corrmients on tjne quality of 
.the programs with which we are dealing. There is reason to belief that, 
today, we- are faced with a student body of ever decreasing skill. In 
considering the viability of a technologically and socially complex society, 
I am concerned about the ability of our students to absorb knowledge. The 
quality of students now entering college is, by most standards, nothing for 
the educator to be proud of. Recently, for example, a local institution 
certified for graduation math teachers who could not demonstrate the 
ability to perform math at the sixth grade level. FUrther evidence of 
rising concern on the competence of students is given by the fact that 28 
stktes have passed or are considering legislative approaches to the problem 
of certifying minimal competence of high school graduates. We may well 
hazard the suggestion that two decades of permissive education has taught 
us that students *are probably not good organizers of the curriculum, and 
certairfly not the technical curriculum. 

Finally, perusal of the April 29th energy plan leaves one underwhelmed 
by the reference to education.- In that portion ^dealing with the national 
solar program, it says: "...that public initiative would consist of a joint 
federal/state program of stamdards development, certification training, and 
information gathering,." In a more comprehensive chapter, another oblique 
reference: "Schools can help young people undajpstand the energy problem' 
and develop the cons.ervation ethic . A challerwe falls on the • shoulders 
of "Educators to refine and articulate exactly wnkt their role will be in 
this energy plan. We welcome your advice and counsel. 
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DEPARTMENT OF LABOR 

Willis J. Nordlund, special assistant 
Office of the Undersecret^y 



One of the nvost critical dimensions of our national energy strategy 
is tiite realisation that the problems are extremely complex, pervasive, and 
long term. Consequently, the; only* strategy that will succeed is one that 
involves an appreciation of the respective roi^s played by public agencies, 
private industry, organized labor, and a variety of public and private 
interest groups. No single orgamization can realistically hope to solve 
its problems in isolation from all the rest. In my judgmeht, the energy 
problem "solution set'' begins and ends with education. What I mean is 
that there is a jmajor educational job ^o be done in relation to the public 
generally about the enercfy j)roblem, what the "options are, wat the various 
options mean to them as producers and consumers, and what tiie lpngei[ run 
consequences are if a reasonable^ approach is not developed. I believe that 
^ the. American system will respond to the problem >if we 'understemd and 
belmve' that reasonable, equitable, effective, and efficient approaches 
being developed. 

In this general sense, the Department fully supports the theme of this 
conference: Education Confronts the Energy Dilemma. We believe jthat the 
educational community is one of the most important ingredients in this 
strategy and unless the educational process succeeds, there is probcijDly 
little hope for a long run solutiorv. 

However , there *is another dimension of education that is also very 
critical • The Energy problem provides an example of the kinds of proj 
the educational community has faced and continues to face in a rapidly 
changing world. New consumption patterns cure emerging for all goods and 
services? complex technology requires understanding and adaptability; new 
occupational areas will evolve and old ones will fade away; the political 
cuid economic power structure yril\ chcinge dramatically in the next several 
^decades? ad infinitum. Only through education can these energy relate^ 
challenges be met. In sh©rt, the educational /system must develop curricula 
that will instill flexibility and adaptcibility in their students. 

I wemt to focus on one set of problems that everyone faces early in 
their educational experience, i.e., employment. ' Questions focusing on - 
where to work, how much will be ecLrned, and opportunities for promotion, 
confront students. Since about one-half of i person's time is spent 
workin'g, tfie'se are critical questions. The energy crisis provides opportu- 
nities as well as challenges to those considering employment cmd training 
options. However Inhere are ho easy answers or sure avenues for success. 

Energy LaU^or Markets . To put the enei^'gy-employment .question in 
perspective, it is important to note that jthe. energy sector is relatively 
small. About two percent of the work forde is directly employed in the 
principal energy industries. Jn 1977 that amounts to abaut 2 million 
workers; We expect a number of industries to expand rapi^y ov^er the next 
two decades and tlhey include: solau:, coal, insulation, and a variety of 
renewcible energy sources. Few occupatiohs are unique to these industries? 

/ 

/ 
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howeveJT, we can identify "high demand" occupations that are represented in — 
, these industries. 

First let me focus for a few moments on some specific problems in 
the energy labor market. For the mpst part it involves employees in the 
construction and operational phases of the production and distribution* 
process. The skill, requirements for the, two phases are distinct and rela- 
tively unique, yhe avenues .through which & worker enters either phase are 
diverse but there are several identifiable routes. In the construction 
phase, for example, a l^rge percentage of workers are unionized. As a conse- 
quencer* prospective workers frequently must go through, an apprenticeship 
program to gain entry. There are some exceptions but in general this is 
true. The operational phase requires highly-skilled craftsmen, techniqian^,. 
engineers, and a variety of support workers. The secondary and post- ^ 
secondary system provides most of these employees. The military provides 
training in some occupations. Industrial on-the-job training is also ax\ 
importanjl^ource. We must understand how each jsource fits into the overall 
picture jT > » . - 

> • 

One of the most difficult problems we face is the "^geographical 
isolation of major energy resources. Few energy resources coincide with 
P9pulation use centers. As a consequence, workers mu§|p move to new 
locations that are frequently in! small towns or remote rural cireas. A 
number of major adjustment problems arise in these areas, ^ch as conflict 
between the indigenous population and new residents; dissension at the work 
site that prompts turnover, absenteeism, and low productivity; rapidly 
expanded demand for social services causes disruption of the established 
political structure; and, so forth. Some areas adapt well, others are less 
successful. ^ 

One of the problems that requires ^special attention is the utilization 
of rural workers in the developing energy sector.. Frequently rural workers 
are completely excluded from meaningful participation in the development 
process. There are a number of reasons contributing to this problem. First, 
local residents may lack the necessary skills required by the energy company. 
Second, the er^ergy con^anies may find "it expedient to move in a contingent', 
of trained workers rather than retrain local workers. Third, ,some- local ^ 
residents see the energy process as temporary §nd therefore are reluctant 
to forego other opportunities. j * 

Where will the jobs be in 1985? I would like to consider what the 
ener^ pJJbblem porte?«is in terms of employment opportunities. ' I can say 
with some assurance that .the energy problem will create as many riew jobs 
as it eliminates old ones. For those just entering the world pf-work, this 
observation should be viewed as an opportunity^ For those of you who are 
well estcUt)lished in your career, this observation is much less reassuring. 
I cannot reasonably argue thlit no one currently employed will not experi- 
*^ence perftods of unao^loyment as this* nation embarks on dramatically different 
Energy production and use patterns. ^ However, it is clear that the trans^T ^ 
tion period is going to be relatiyely lon^ (ten to twenty years) and as a 
consequence there* sHobld be opportunities for those who find diminished 
occupational opportvmities to upgrade their skills. 
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I won't be able to tell students exactly, where to find a ]ob when they 
leave school, but 1 can give them some general guidance about where the 
most fruitful search is li(kely to be. There are some guidelines and rules 
that constrain their eeai/ch. The most important constraint any job seeker 
•will encounter is selfj=ii4nposed. This constraint is lack of initiative. 
(Attaining a certificate or degree only points students in the ri^ht direc- 
tion, it does not guarantee them a job. .Some people ^mistakenly believe 
that once they have a formal certificate or degr'ee that they can just sit 
back and wait. This is a fatal tactical error. Second, many opportunities 
require formalize^ apprenticeship .training and frequently a licensing or 
certification procedure. Many of our highest paid skilled craftsmen 
(electricians, pipefitters, millwrigh't^r and sheetmetal workers) are 
trained in apprenticeship programs. Third, good job oppx^rtunities seldon^ 
exist within walking distance of students' homes. They should be prepared 
to Search as wi<J4 a geographic area as theiii;- resources permit. At the 
same time, however, they must make some explicit, personal choices about 
where they would accept employment (rural v. urban, cold climates v..w^rm 
climates, and so on) . These are not trivial choices as our experiences in 
the remote areas of the .Rocky Mountain Region suggest. 

I'-ll outline some general trends and then provide, some specific 
occupational estimates. The major growth industries are: 

Service (transportation, utilities, trade, finance, 
serviced, government) 

Energy Sector (petroleum and natural gas/ extraction , 
coal mining, electricity generation) 

Health Services , ' . . 

Th^ major growth occupational clusters are: 

Clerical workers 

Scientists and Engineers 

' — Service workers 

In virtually every occupational area there will be rapid growth 
, occupations . A comprehensive list is not possible, but our Bureau of 

Lcibor Statistics has identified occupations that will have ten thousand or 
•more , annual openings (new demand'and replacements) between 1975 and 1985- 

These include: - 

Machine tool operators ^ 18,000 

Assemblers , 63,000 

Inspectors (mfg) 51,000 

Welders - 27,000 

Receptionists 57 , 500 
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S^ecretaries and Stenographers 
Con^uter Operating Personnel 
Bank Clerks and Tellers 



Accoiintants 
Lawyers 
Bartenders 
Cosmetologists 



Gxiai^ds ' ^ 

Police Officers 

Telephone Curators 

Elementary and' Secondary Teachers 

Retail 'Trade Salevtorkers 

Carpenters ^ ^ 

Electric^i^s 

Construction Workers * • 

Operating' Engineers 
Painters and Paperhangers 
Plumbers' a^d Pipefitters 
"Truckdrlvers 
^Elect;fiail Engineers 
Drafters 

Engineering and Science Technicians 
Automobile Mechanics " 
Industrial Machinery Rifepairer^ . 
Dental Assistants ^ ^ » 
Licensed Practical Nurses 
Registered Nurses 



X. 439,000 

9 

27,500 
84,000 



45^500 
* 26,400 

^^r^OO 

y 50,800 

26,400 
1 

. ^,000 
28,00rf' 
51,500 

190,000 ' 
49,100 
11,700 
28,400 

'27,000 
18,100 
23 ,50C 
50,500 
i-2,200 
17,300 
32,000 
24,400 
42,500 
14,500 
93,000 

7i,oao 
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Nursing Aides, etc. 123,000 
Health Service Administration 17,400 

Social Workers ' 30;, 500 

I ' 

Few of these occupations can be identified as being exclusively in the 
energy industries. There will be abundant opportunities in the direct - 
energy production industries, but equally importamt are all of - the .periph- 
eral industries that ar^^veloping as our ecological', legal, and economic 
concerns increase. GeDlogistaK7 geophysici-sts, oceanographers, ecologists, 
land reclamation techniciams, surveyors, legal aides, economic analysts, 
cmd a variety of others will be incr^easingly in demand. 

Moving into the world of work is a difficult step for many people^. 
This is particularly true during the periocis of high unemployment. I think 
we will see major improvenie;its in the economy generally and employment ^ 
specifically during the next two or three years. The problems are very 
great and I am not suggesting that we have all the answers. There are no 
easy answers to either the energy problem or current economic probl^ems. 
However, we are moving ahead in what I believe are defensible, realistic 
steps. There is always room for pessimism, but it seem^ to me that the 
prospects* for major s;trides forward are very good. 

" lavolvemeiit of the Educational System in POL Prcjgrams . The Depart- 
ment 's principal training programs are decentralized under the Com{)re- 
hensive Employment and Training Act (CETA) so that the vast majority of 
resources areV allocated by state cmd local elected officials. Each of these 
"prime sponsors" has an adTTisory council that is composed of a cross 
section of public and^RriJirate representatives including major client .groups. 
I urge*each of .you to identify the prime sponsor in y6ur area and to make 
yotur interests and concerns known. The coiaposition of the advisory councils 
vcuries, but mcuiy of them include representatives from the educatidneil 
communiti^. * ^ 

A second* type of potential involvement involves the flow of discre- 
tionatry funds directly to State Departments of vocational education.^ The 
vocational education organization can alloccfte these resources to other 
institutions for a variety of educational purposes. The allocation process 
involves tl^e direct transfer of 5% of CETA Title I resources to the 
Governors. A non-financial agreement is then signed by the prime sponsor 
and the vocational education system outlining the use of these funds. In 
general there is considerable discretion in the \lse tSf these re'sources, but 
their use is typically focused on training and other supportive services, 
f 

To insure timely development of occupational information we have 
established eleven occupational analysis field centers.* The Utah center 
fpcuses on emerging energy occupations. I would recommend contacting the 



The centers aire located ^n California, Florida, Massachusetts, Missouri, 

New. Yofk, Utah, North C&rolina, Seattle, Wisconsin, Texas, and, Arizona. 
♦ 
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center closest to your area ^or. analysis of developing occupations. Thi^ 
^Information should be very useful in structuring curriculum components. 
Part of the work being done in these centers is being incorporated into the 
.4th edition of the Dictionary of Occupational Titles which will be released 
shortly. 



Another effort that promises to provide information useful in 
curriculum developin^t is the inter-agency National Occupational Information 
Coordinating Cc«nmittee (NOICC) . A joint Department of Labor, Office of 
. EdMcation program, the IjlOICC has a mandate to develop "an occupational . ^• 
information system to meet thje common occupational information needs of 
vocational education program^/ employment and training programs at the 
national, 'S'tate, and local levels." This committee is in its early 
formative period and as a consequence, this may be an appropriate time for 
substantive input. 

, The Department's Bureati 6f Labor Statistics (BLS) is capable of 
providing all types of qccupational data related to current conditions and 
more importantly projections to 1980 and subsequent selected years . jj^^Some 
publications of particular interest are the Occupational Outlook Handbook , 
the National Survey of Professional, Administrative, Technical, and Clerical 
Pay , Area wage Surveyg , and a variety of Industrial Wage Surveys . These 
data sources provide invaluable counseling and curriculum development input- 
They are, of course, available from our Bureau of Labor Statistics or may 
be found in most large* libraries 1 

Summary . The D^artraent of Labor is sensitive to the "energy^forced 
chamge" in ¥ife-styl^s that will occur in the next several decades. In most 
instamces, we believe that from an employment perspective these changes will 
provide opportunities rather them liabilities if labor force participants 
are prepared to take advantage of them. Most of the changes are expected ^ 
to be gradual, but there is certain to be some dislocation problems. The 
educational community ;nust play a major role in the preparation of students 
for entry 'Or realignment in the work force. Unless the educational system 
is successful in preparing workers 'for these chsmging market demands, the 
chauces for a successful Energy-employment strategy ^are very small. The 
challenge is great, the opportunities are many. We are confident that the 
educational system can and will effectively confront the energy dilemma. 



DEPARTMENT OF , TRANSPORTATION 

JofEh W. Eberliard, research psychologist 
Office of Driver and Pedestriam Resecurch 
National Highway Traffic Safety Administration 



The U.S. Department of Transportation is in the process of developing 
a driver energy conservation training program. A- reviey of the literature 
has indicated a need for energy education in the use o^ transportaticrn. ' ^ ^ 
For example, ""a recent survey disclosed that parents not receiving energy 
information desired it. Where children received information, 74% would 
like to have receiwd even more. In the are^ of tramsportation energy 
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efficiency, only 9% of parents received any type of information and^ 
onlyi 3%^receive^ specif ic information, Drivirtg technique was the most 

• frjequent type of information provided,' Other information needs 
include -vehicle maintenance, fear po^ling.^ vehicle size and selection, 
reduction in d2:iving, and implications of public transportation. Thus, 
parents^^e n^ receiving the information they need and they clearly would 
prefer to h^e such information. 

. . / ' : 

^ . The ^oal o^ the DOT program is to develop energy^ efficient driving 

^techniqu^s which drivers can and, more criticaTlyv will use. Research 
currently projected will develop training/motivational techniqu^, coor- 
, ,dinated media information; and driver feedback systems vdiich will inform 
, drivers ho well they are doing. A nvnnber ot small pilot studies have 
already been conducted where individuals wete taught to drive more effi- 
ciently resulting in a fuel reduction. ^However, it is not certain that 
jtnese driverfiT^will continue to^ use the techjiiques. Therefore, there is a 
'^^need to evaluate different types of prograStis untit proven 'techniques are 
/ i^entifieSr that will reohce fuel consumption on a lasting basis. In addi- 
tion, DOT wcuits to makeTcertain ^hat proposed energy efficient procedures 
are also safef and efficient. Therefore, theYe is not only the need to 
develop cuid evaluate energy efficient materials, but "also a requirement to 
insure that at 'the same time there •is not cin adverse impact on safety and 
traffic flow. 

Araoi^g the driving public, teenagers being taught to drive are roost 
frequently provided with energy information. However, the total school 
syst«n sho4lil be» used to present energy conservation information about 
trafispor^tati^on. Children of lower ages should also be learning about 
methods of conserving gasoline. Instruction should be more complete and 
children should be encouraged to tcUce the information home. Schools have 
the potential for teaching energy conservation techniques that students 
chn apply immediai^ely. For example, 23% of home trips are involved 
with transporting children to cuid from .various social activities. If 
^more encouragement could be given to walking or riding bicycles — which 
would be healthier as well — a great reduction could be made in the number 
of ,discretJ.onary trips* made by parents. Also, I children could make sugges'" 
tiohs to their -par'fents with respect to vehiclel selection, trip planning, 
and the need or lack of need for second cars. «owever, there aretdiffi- 
^ culties in getting new materials into the school system. The design goal 
is to integrate materials wherever possible into existing course work, 
instea<^ Qf creating new course worTc. In oxdex^ t6 accomplish this, the 
systen\ must be built around programs that are currently in existence in the 
gr2uie schocrl and secondary schools levels. 

As shown in Table' 1, fuel -savings between 5 cuid 10% are cuiticipated 
for students in newly designed driver training programs. The reason for 
the higher estimates for novice drivers oqmpcured, to other groups is that 
it is assumed that training an individual i|i fuel efficient procedures 
before he or she le£u:ns bad habits will have a much stronger impact. - 
Energy efficiency cam also be deveJ.oped for other programs that currently 
exist., such as driver licensing and regulation aptivities, training cuid 
•informational progreuns at. the federal, state local levels of government, 

• conpamy programs, and volt^nteer prograuns. 
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At the present time DOT is soliciting contracts to develop a national 
energy efficient driving 'system for the general driving public. As part of 
that programr curriculum^ requirements will be developed aimed at reaching 
drivers to motivate and aid them to be more fuel efficient. Another area 
receiving attention is the "commercial or interstate— wrxier operator. The 
potential here is great because of the larger utilization of fuel per mile. 
Agaih, if commercial operators can be trained before they develop ineffi- 
cient hatits, major savings can be amticipated. Thus DOT is trying to put 
together various target groups for both the passenger car and the commercial 
operator and to identify various delivery systems and various programs that 
re^^te the objectives of these specific groups. 

Paralleling these efforts will be programs geared ^o motivate drivers 
to make judgments that will result in long-term fuel 'savings^ Decisions 
stich as vehicle selection based on size and whether or not to acquire the 
second or^ third car are motivational problems. Work is being done on 
developing concepts such as providing welcome wagon ladies with iiviox^nation 
about neighborhoo^^ar-pooling for new people 'moving into a communil^^so 
that a second or thi*rd car won't be required. it this kind of information 
can be successfully presented at; the very beginning of the decision-making 
process, savings in fuel will be more certain. i-Thus, other primary are«is of 
interest of the energy conservation progrcun will be vehicle selection, 
vehicle maintenance, driving style (how to drive) , trip planning (being more 
conservative in vehicle us^) and use of alternative modes, such as car- 
pooling, van pooling, public" transit , etc. • 

The- program is just beginiling. Contracts are being procured which ^ill 
be aimed at the general driving pub^c and the commercial ^driving public. 
Testing will be conducted within high school settings and various government 
settings, ^faterials will be pii<^ ^tested for commercial carriers. Later 
other special target groups such ^ac industrial users will receive attention. 
In the next few years materials wilK^ available for the total school system 
as well as for the adult education market. If there are adult educational 
prograuns, they will probably be provided in traditional educational settings. 
This will require interaction with educators in developing and applying th^ 
program.* The program is transportation energy conservation oriented* and will' 
require extensive eval\)ation before full implementation. Program elements 
that save energy will "^be provided to the total school system, regulatory/ 
^corporate, progremis and other groups or organizations with potential to 
disseminate information effectively. 

In summary, a DOT energy conservation ^rogjam is currently being 
develbped with the objective of (1) providing the entire driving public with 
the latest techniques and methods on how to be more fuel efficient 
(2) \ieveloping an on-going motivational system^t^t will encourage drivers 
to implement their use. 
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PRDJECTED TARGET GROUPS AND ESTIMATED IMPACT 
FOR THE PROPOSED ENERGY EFFICIENT DRIVER PROGRAM 



PASSE1K3ER 

VEHICLE 

OPERATORS 


Mumber 
of Drivers 
(Millions) 


Trained/ 

Year 
(Millions) 


%Fuel 
Saved 


Miles/ Gallon* Impact 
Year Sav/Yr ^ -(Remainir^ 
(Thousands) (Millions) Driving Vears) 










« 


Lo " 


Hi ' 




Driver Training 


•3 


2.5 


5-10 


10 


63 


125 


50 


Licensing & Regulation 
Renewal Examination 30 
Driver Improvement 6 


^ 6 
3 


1-2 
2.5-5 


10 
15 


30 • 
>57 


. 60 
113 


25 
40 


Government 
Federal 
State & Local 


• 

11.9 


1.0 
2.3 


/ 

2.5-5 
2.5-5 


15 
. 12 


18.8 
33.8 


37.6 
67.6 


27.5 , 
25 


Coii5)anies 


^ 62. 


3.1 


1-2 


15- 


23.3 


46.6 


25 


Volunteers 


120 


6.5 


1-2 


10 


60 


120 


■ 25 



COMMERCIAL VEHI 
OPERATOkS 



TOTAL 



285.9 5fe9.8 













Lo 


Hi 




Driver Trairtihg 


.12 


.06 


5-10 


20 


10 


20 


40 


Licensing & Regulation 


.12 


.06 


1-2 


20 


2 


4 


40 


Conpauiies 


3.5 


.5 


5-10 


20 


83 


166 


25 


* t 






TOTAL 


95 


190 





'Ebtimates based upon for commercial vehicles and 20mpg for passenger vehicles. 
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SESSION VII 
PRACTITIONERS DISCUSS THEIR, FUTURE 
ROLES, RESPONSIBILITIES ' 



Ihe educational practitioner in tha field will bear the ultimate 
responsibility of providing energy education to elementary-secondary, 
i>pst-secondary, vocational school 'students, and to some extent, the 
general public. Twelve education associations delivered statements 
to the conference putlining their memberships' views on the role 
and responsibility of the school^ in preparing students to cope with 
the energy , dilemoia. f 

During- two concfurrent panel sessions; the following association repre- 
sentatives presented their respective views: 

^Ameficar/Association of Colleges for Teacher Edxication 

Jo^l L. Burdin, associate director. . 

griccui* Association^ of Colleges for Teachet Education 
^Washington, D. C, 

American Association of School Administrators 

Charlotte FrUedman, legislative assistant 
American Association of School Administrators 
Reston, Virginia 

and 

Joseph Ringer r Jj:.# Assistant Sv5>erintendent of Schools 
Arlington, Virginia 

American Federation of Teachers iL* 

* Dal Lawrence, presid&nt , / 

Tbledo Federation of Teachers *i 
Tbledo, Ohio, , ' -Jt 

Anerican Vocational Association 

Charles 0. Whitehead, president i 
State Itehnj^cal Institute ^ 
Memphis, Tennessee ^ 

Association for Sv^rvisioh and Curriculum Development, 

Gordon Cawelti, executive dir^tor 

Association for Siflpervision aiM Curriculum Development 
Washington, D. C. 
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Council of Chief State School Officers 

Calvin E. Anderson, energy project director 
Colorado Department of Education 
Denver, Colorado 

Council of the^ Great City Schools 

Edward s. Foster, Jr*, member 
teledo Board of Education 
' Toledo, Ohio . 

Forum for the Advancement of Students in Science aoid Technology 
Alan Ladwig, president 

Fomm for the Advancement of Students in Science £uid 

Technology \ 
Washington, D. C. 

( 

national Association of Secondary School Principals 

. . Richeurd E. Bamberger, si^rvising principal 
Schodack .Central Schools 
Castle ton-on-Hudson, New York ^ 

National Congress of Parents and Teachers 

Ann P. Kahn, secretary 

National Congress of Parents 2md Teachers 
Chicago, Illinois 

National Education Association* 

A. Donald Blikeslee, coTChairman 

Standing Committee on Instruction and Professional Development 
National Education Association 
Washington , D • . C . 

Naticmal School Boards Association 

Nick Mar^vell, legislative assistant 
National School Boards Association 
Washington, D. C. 

\ 




AMERICAN ASSOCIATION Of COLLEGES FOR TEACHER EDUC/i*nON 



Joel L. Bxirdin, associate direc'tor 

American Association of College^ for Teacher Education 
^ Washington, D.C. 

President Carter calls for a wax footing in responding to the energy" 
crisis. ^Whatever the facts, there are indeed serious questions which must 
be addressed now and prepared for in the future. Educators must^be 
leaders among solution seekers and problem solv^ers, relative to energy 
and a host of other critical problems. 

If we could go back to the "good old days," we wouldn't have much of 
an energy crisis. George F. Will's informative column in a 1977 issue of 
a daily paper pictured the ultimat^in the self-contained person. Will 
reported that Gilbert Chesterton oAce "enterteuned a fantasy in which he 
beheld a truly self-made man. This man aweUces in a house he had built of 
his own design; h\mts and kills his first meal of the day, fixes dt for 
himself, sequestering the remains for his family less they be deprj^ved of 
moral fiber with some gift. The man puts on clothes of his own distinctive - 
weave, proclaimiilj a fashion that r^o one else could arrive at. " He walks 
off on a brand new route to the work he attends when he wants, to mak^ what 
he wamts, when he wants, because his work is so obviously superior that he 
commands a market by the mere stamp of his personality on it. Needless to 
say, that picture does not resemble the life of even the mostv^success^ul ^ 
executive." Self-sufficient people — energy-independent Arsons — are gone, 
if not forgotten. We are bound together by problems and opportunities. 

There is charm to the story, but no^ reality. Our society has diffi- 
culty in getting a handle on the energy "dependence of mass society. In 
spit;^ of Q^r society's dif fic\iltles in thinking energy probleKis and op- 
tions, our schools can be places 'where citizens of all* ages examine energy 
issues to detemvLne what must be done. Something in American chairacter 
resiponds to the crisis and challenge. AA illustrative story makes the point. 
Thf story is about a Norwegian family in v^ich the father and sons are out in 
thblr fishing boat in the North Sea and get caught, 15) in a violent storm. 
Turbulent seas' and a heavy fog make survival se^ doxibtful. Then they see 

bright fire on the shore and sail joyously toward it. ^Vpon arriving on 
the shore^ they are met by a very frantic wife and mother who points to 
the ashes where their home ha^l been. She could not understand why they 
were seemingly indifferent to the fact that they had lost their home^-- And 
then^she understood their feelings— and shared them^-when they told that 
their burning home became a brilliant lighthouse which saved the life of 
husband and sons. Unfortunately the energy crisis is not as obvious^as 
the fog-shroudedstormy' s^as, our sarlvation not as clearly lighted j/ TKe 
credlbilityga^ relative to our leaders even raises doubts as to whether 



we have 



major crisis. 



Grarited energy^eliited tasks of exceptional complexity and diversity, 
the schoouk^requljce pre- and in-servic^ education personnel of exceptional 
vision, drive, competence/ and productivity. However, to enlist educators 
in the energy war we have to establish that energy is not only one topic of 
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critical ^importance but also one which is generalizable to the school pro- 
gram at largeVthat it can be a means to. broad c\irriculum improvement, 
that its content and processes can vitalize the total curriculum. Teachers 
cannot add new content indefinitely/ 

* The energy curriculum has to come from the total Vanks of academic 
disciplines. It is necessary to create educatipn personnel training pro- 
grams of great cowpreHensiveness and depth. Becoming broadly based and 
competent specialists requires more intense progreuns than are commonly 
available in education personnel preparation programs. We are shcunefully 
short of having resources for good prograuas. Faced with a complex issue 
such as energy, education personnel and those responsible for their prep- 
aration roust have assistance from many disciplines and agencies. For ex- 
ample, they need a distillation, a guide of ^(^t Schmieder (U.S. Office of 
Education) calls^^ fully developiad rationale which includes assumptions, data, 
reseaurch evidenced logic,'* hypotheses and above all the best judgments of 
sensible people, (f > Thofte materials which must be teacher adoptive or 
adaptive rather, hot "teacher proof" like the 60' s curricula! Practitioners 
are not faced with, the probl^n of too much rather than too little ir^jq|a- 
tion. They cannot be ejcpected to subscribe to multitudes of publicatiotre 
that synthesize. Tliey.are not plugged into the right communications and 
data systems. Unfortvmately few scientists, technologists, and officials 
are either, beyond their fxatheH: limited circle of colleagues. Preparation 
is needed to help personnel as the schools reach out to serve the total 
ccnmnunity. That requires ther knowledge , insights, skills, and ^strategies 
*<ot«d collectively in the" disciplines. 

' The agricultui:al ex&nsion agent model may be useful in the energy 
arena. Parenthetically, I think that the model is overused in the discus- 
sions about too many different kinds of policies which are to bfe communi- 
cated and iaqplemented. However, energy problems are und^rstandaMe, an<i^ i 
specific outcomes can be -plaHined and evaluated in some of the saane ways that 
superior agricultxiral models "^e. You can even imagine signs pointi^ng to 
different means of improving ekergy practices coraparablci to hybrid c6rn use 
and other means of increasing riwral .yields. The school which reache^N^ut 
to serve and to demonstrate established credibility secures s\jpport f\dii(i 
.e comnunity for its endeavors. \ \ 

Values clarification for education personnel and other decision makers 
is* an essential precondition to selecting knowledge, ideas, and experience!^ 
for the school curriculum and for community education. Education perspnnel 
are largely of an age in ^ich widespread energy exploitation seemed to be 
an essential aspect of grioWth and of prosperity. Both were vinquefetioned 
pos i t i ve s . " r \ 

Values questions roust be answered — soon. Should the nation^ s^t forth 
on an energy, development crash program coir4>arable to that which resulted 
in the moon 'shot? $houl<ir we value the rights of future citizens to the 
point that we assure that t^iey will h*re sufficient energy, even if we have 
.to curtail our own use tc^day? Should we value energy independence of the 
oil-produc4.ng cartel even if ^tHat means our air is more coal dirtied? 
Should we value lowered rifendards '6f living even if we are hotter, incon- 
venienced by using publi^ transit rather than cars, or otherwise less pam- 
pered? Education personnel require much preparation to address such 
coo^lex questional 
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With values restructured to make them energy sensible, educators and 
the general citizenry can adopt effective policies and practices and encul- 
turatf^ the young and adults as well—without indoctrination and compulsive- 
ness to impose values on^ others and with confidence and competence, with a 
proven record which leads learners, of all ages to accept guidance and" 
training . . with values in place and in practice, the public can develop' 
policies and programs which are serviceable and sensible. Educators can 
implement curriculum and instructional practices which move the nation 
towards an energy equilibrium — reasonably independent of external forces, . 
capable of doing necessary tasks, and providing an important service and 
finding it acceptably comfortaU^le and convenienceci. 

Pre- and in-service education personnel must have considerable diversi- 
fied assistance in determining energy content, th^ scope of energy instruc- 
tion, and its sequence.^ Some aspects of energy education should be inc6r- 
porated into every grade level and subject and much included in several. 
It's absurd to think that even young children cannot learn about energy and 
practice some important concepts. A corollary is that energy-related con- ^ 
cepts should b^ taught in the test way possible, using what we know' about 
cognitive and affective behaviors. The insights of Piaget, Erikson, 
Kohlberg, and others a^e critical in curriculum planning and in education 
personnel development. 

Education personnel carefully prepared for their diverse role in energy 
education are then qualified to take on a host of other pressing social de- 
mands and their tandem curriculum efforts, for* example, career education, 
citizen education, consumer education, and human relations. Doing well 
with energy educa#tion and other public demands is quite a challenge, granted 
''concurrent public steady pressures for a return to "basics." Usable curricu- 
lum packages on energy carefully correlated with other broad and standard 
topics are essential if energy education is to advance. 

As if what has been said isn't complicated enough already, let me add 
cUiother dimension to that challenge. Relatively recent research and 
analyses on teaching effectiveness provide some clues on increasing the 
effectiveness of teaching. (3) Barak Rosenshine's excellent analysis of 
correlational studies of 'teaching and learning-'-where researchers studied 
student learning and back into conclusions about what teachers do tb cause 
It. I^Xl summarize a few findings: effective teachers have learned to 
organize time to create enough time for teaching activities while perceiving 
and reacting to hundreds of interactions in a day. Effective teachers have 
learned how-to ask probing questions and to reinforce students' positive 
behaviors. Effective teachers have learned to adapt instruction to very 
specific grade levels of subject areas and ' socioeconomic backgrounds. 

A futuristic component should be included in energy education as well 
as in all broad and critical studies. Futurism can aid in avoiding mind- 
lessly rdoing better ^hat we really should not be doing, masteifing obsolete ~ 
responses and skills, ^nd ^becoming encumbered with obsolete attitudes and 
motivations. Futurism \:an help us move into the future with vision, pur- 

\>ose, and will — with str^gth and competence. That future is beginning this 
very moment. We certainlyv should not move into our alternative futures 

Alindly or fearfully, for vwt can enhance and build on some emerging fut\ire 
options, modify some, and block still others! 
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To siopnarize, the energy education team must be well grounded in 
vision, coittent, processes, and instructional competence. ^ Education per- 
sonnel have if societal role as complex as any — a fact corarobnly overlooked — 
and need a much strengthened supportXsystem and intensive pre-service 
preparation ana recurring cycles of t^iining (perhaps through teacher 
centers, which igre becoming the "in" t^ing) . ^ 
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Conclusions are har4 on a compUx, t^ugh topic like energy. The de- 
VisionSv we make tbday will' have gra^e impact oft the quantity and quality . 
6f'life for ud and our young. Schools which Idarn to be part of the 
ei^rgy solution teaii^ should then be better pi^^wed to take on other 
bigger challenges. Vtxe processing of energy' questions and working through 
solutions requires a kind of competence which idi, generalizable to a host 
* of challenges which confront the society and education. All^pf us must re- 
sist the temptation "to deal with sin^listic, cosmetic approiohes to problem 
solving. We need to deal with some problems today" in a variety of ways — 
some simple, ^me compleXf but we must also set our lights on the long, 
i^ard road an^ad. Facing \jp to the troublesome energy crisis, ofv today 
is one meems of 'building cOlf^etence and will be necessary to face^^e 
troublesome uncertainties of , tomorrow^-a kind of certain agenda for\ school 
and society in the years ahead! The energy crisis^ indeed may be the\kind 
, of challenge which is sufficient to bring, out and cause /flower our\ 

consideraUDle national will, vision, amd vitality. We have th^ technological 
and fiscal resources to overcome tremendous dif f icult;ies and create new\ 
national frontiers. The President talks a great deal* about moral issues .\ 
He is right when he tells us that the way in which-werespond to our energy 
dilemma is a mbral issue of great Magnitude — i^kind orVVar." A closing \ 
poem captures sc»ne of the essence of the essehtial national will to write 
the kind of scenario which^will create, a goo4 life for u)s today—and which 
will pass on to our posterity a great riation 



*GO, AND BECOME" 



by Eva Taylor 



(6) 




inq_one I 



' (Angelus Silesius - pseudonym of Johannes Sc!\^ffler, German poet, 1624-1677) 



Silesius Wrote: *"Go, and tliyself become the 



writing aftd the meaning." ^ 

Vicariotisly o\ir lives are spent 

reading the wisdom of the past, 

and then at last we lift our stricken eyes 

as strangers claim our mountainpeak 

and silhouette our skies.. 

For us, no perilous ascent, nq scars, 

nor glorious victory. We are the weak 

who soiaght to make of life 

an elevator rise, 

air-conditioned, jet-propelled, 

foam rubbered, thermpstat-controlled; 

and vain comfort is our recompense. 

I 
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"Go and become.** They gain the stars, 
while we but hold a c;rumbling page. 

Pretense w6mb bold ^ , 

until dreaas atrophied with age 

and our fingers tremble on words grown cold.... 

Educators—as energy educators — can help move the nation from its fixa 
tion on confort, convenience, and softness. We can then write our history , 
beginning today. As they learn to :Join with the general citizen in con- 
fronting the energy crisis, they will be learning how to master other 
Qhallenges and changes—the inevitabilities of the future. The learning of 
that competence — and the prior vision and drive — is a task worthy of a 
lifetime of professional growth. 
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AMERICAN ASSqeiATION OP SCHOOL ADMINISTRATORS 

\ i 

Chulotte Friedman, legislative assistant 
Americam Association of School Administrators 
Reston, Virginia « 



Lately, energy has become a lot like the weather. Everyone talks about 
it but np one does anything. We Cjsrvently hope that the participants in 
this conference will talk about it but, more importantlyy do something 
about it, 

^ Schools aure J.n a petrticul^rly unique ^position in relation to the 
energy dilemma. In the positive sense, the schools, as the main thread of 
our social fiber, are in an unexcelled p6sit4on to carry the message to 
the public and to assist students to liv^ in an energy constrained society. 

Unfortunately, the schools are likely to be harder hit than any other 
sector of the economy by the impa6t of the energy crisis. 

, Let us first look at the'grim ecc^ioiiiics of energy and the schools. ^ 
When that situation is sufficiently break to reaffirm the concerns that 
prompted you to attend this conferencii^, we will suggest energy measures 
which might help your sit^uation. Hopefully, we can concliade on an upbeat 
by challenging you to exert the leadership role you play in your schools, 
your communities, and the nation. Only by your concerted effort can we hope 
to avert spme of the more dire consequences faced by the schools and the ^ 
nation. 

For more than a day now you have been confronted with figxires that 
should have you sufficiently convinced that a full blown energy crisis is 
virtually ^^n us. Rather than reiterate such statistics or inundate you 
with nvUPe confusing and sometimes contradictory figures frcft surveys by 
the CIA, MIT, PEA, or any other three-letter reporting agencies, we'll # 
resolve the issue by stating, "There is no energy crisis!" That's right, 
there is no energy crisis . Energy resoiarces are there: What we really have 
' is an energy technologi^cal Crisis. 

^^chnologically^r we have trouble getting energy resources into usable 
form. And, as evidenced by the Winter of '77,* even if we have.it inr usable 
form, we have trouble getting it to the consumer. 

Technology is not ins^tantaneous. It is not cheap. 

Tbo many Americans have viewed the energy dilemma as if it is a TV show, 
first they look for the villain: — "Do him in and all will be right with 
the world 1" Nfext they Icok for the shining knignt — - in the form of exotic 
fuels — to come charging in on a white horse at precisely 23 minutes after 
the half hour to save the day. But, alas, because of blindness, the horse 
has mndered off course. The poor horse, suffering from- sleeping sickness, 
conpounded by environmental restraints and tied fast by governmental regu-- 
lations, ^s very sick. It grieves me to report he prc*lLbly will not make 
it in time.'ijL 
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InJjsboTt, we have a technological lag. E?veh conventional power plants 
take >8 jtb 14 years from decision to fruitiorj. 58 percent of the nuclear 
plan^ have been deferred or cance3jled. Solar energy can be used in small 
installationsr but we have , not solved thjs problem of how to use massive 
solar generating plants. We cduld.go on . . . the point is: we do not 
have sjixficient fuel available to meet our needs. While demand increases, 
our JW)ductioa has gone down. 

Hhe chart be>k)w shows our consumption compared* to production from 
1947 to 1973.* 111^973, we faced the ^'^^vgo. 



U.S. Energy Production- amd 
Consumption 1947-1973 
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At that time, approximately 26% of our fuel was imported. By January 1 
1975, we were iB5)0]^ing 40%; .by late '76, it was $ipproximately 44-46%; and 
for two months this past winter of '77, our imports exceeded our domestic 
production. A look at our oil imports alone shows -the increase since 1,973. 
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Source: .Exploring Energy Choices, Ford Foundation, Washington, D.C., 
1974, p. 2» • - " . - ' 
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United States Oil Ii^ports 
in Millions of Barrels/Day 



Year M/Bar/Day ' % Increase 



1973 5.8* 

1974 6.6 ^ 14% 

1975 '7.2 . ^* 

1976 '8.0 11% 



* Averaged to remove embargo distortion. 



Tb conpound tlfie problem, America has an energy intensive society. Our 
energy conswiption is highly correlated with our employment* Our economy 
is presently at the mercy of foreigij powers. We now import aQx>ut 50% of 
our fuel. Can we afford to' have 50% of our work force unemployed? We. 
can be assured of our foreign fuel supplies only^ as long* as it is in the 
' Other countries' interests to export it. • ' ^ 

Our Immediate problem, then, is one of costs. Costs for more expensive 
sources of domestic fuel. Costs for increased technology. And costs for 
foreign fuel — which we cannot control — and increased' fuel taxes — 
which will probeU^ly be iji^sed as Congress aorts on the administration's 
energy plan. 



Schools already on austerity budgets can look for rapidly escalating 
energy prices . tn the two yetes following the 1973 oil embargo, energy 
costs to the schools, increased 48% on a national average. l>sing Department 
of Ccmei^ce 'and Defense Department real anfl -projected escalation rates, by 
1960 the schools will find their fuel costs at 300% of the 1973 embargo 

price — at least I \ . 

: , * • i 

These increases are particularly disturbing when you c^onslder that 
school adhiiinistrators can meet them in one of two ways: go to the votets to 
increase revenues or cut educational programs. A grim choice. 

But there are Measures school people can take that will lessen the 
shock . ~^Zn order to aippreciate *%Aere we in education are and what can be 
done, we need to back off and look at t^e histojry of* school construction. 
Most of the schools in use today were built bn a f irst-cost.^basis when the 
post-World War II **baby boon** hit the schools in the 1950' s. At that time, 
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space was critical; energy was not^ It was imperative that school admin-, 
i^trators get maximum square footage per dollar. The consequence was 
energy -inefficient buildings which plague education and the nation today. . 
It has, been estimated that the schools are wasting at least 50% of the 
heating/cooling energy they consume^ 

^ Education dollars are going up in smoke. But for every dollar, that 
goes up the chimney^ fifty cents could be diverted back to the classifoom. 

HOW?, • 

t , . 

First, by a deep conmitment from every person in th^district to cx)n- 
serve energy and to cease wasteful practices. This requires information. 
Solid information as to the energy impact on the school, the school dis- 
trict, the community, and the nation. Clear-cut information can ideptify 
what are wasteful practices and subsequent savings from certain actions, 
positive energy attitude must undergird all school opera tix)ns. Dollars 
* should not be expended for major maintenance or building modifications- 
until a sound energy management procedure j.3 pervasive in the district; 
Only if that is initiated and Qontinued can a district get maximum return 
on its capital investments* 



Good energy management can reduce energy consximption ID *to 30%. But 
it takes conmitment from every man^ woman, and child in the cjastrict to be 
effective; 

I AJlSA's project, having Schoolhouse Energy, was initiated to demonstrate 
1 the desirability of retrofitting school buildings to conserve energy. Re- 
^sults of engineering analyses conducted at ten representative elementary 
schobls across the nation showed that, for a mean capital expenditure of 
$25,823, energy consumption could be reduce d ag^ avera^ge of 50 percent. 

We found thfe greatest culprits were excessive outside air, controls 
that could not be (or were not) adju$ted for unoccupied periods such as 
night setback, and inefficient boilers. The more obvious roof insulation 
and/or reduction of glass were found to be cost effective in four schools. 
More information on this study is available at our office. 

But each situation is unique. The first step is to look at your 
schools and at the history of their energy coDSumption. wailk through the 
schools with energy sensitivity and see how they are operating, use 
coinnon sense and correct the obvious, 'rtien select those schools that seem 
ta be using a disproportionate amount of fuel as your first targets. Hire 
a qualified consultant to do a •'mini-audit." Institute these low cost 
recorampndations. ' Then determine if mauci-audits are warranted to identify 
capital changes that should be mad6. Insist on cost benefit analyses so 
you dan decide where your limited capital can be^j^nt most effectively/ 

Throvoh all this, do not forget the human element — keep everyone v^o 
will be affected informed and invol||pd. This is one dimension of the -leader- 
.8h4.p which school administrators must exe^t if they are to meet their ^ ^ 
obligations as education confronts the energy dilemma. The other leadership 
dimension school administrators must accept within their districts is the 
development of an effective energy curriculum. ' 
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There must be a major turnabout in the American belief that our re- 
sources are ineXhaugtible. Today's elementary students will spend their 
adult lives in a society with very limit^it, if not exhausted, oil and gas 
resources. 5uch needs go far beyond the textbook/methodology connotation 
of "curriculum design." An alj^out effoVt to help students and the public 
at large is essential. Because public schools are the only educational 
institution and the only industry tha t ^l ists in every community in this 
country r they are in a unique* position to exercise a strong leadership role. 

Notice the reference to "public^t large.". Much rhetoric about life- 
long learning has been espoused. NcWr is the time to reach into the com- 
munity as educators auid» serve to educate every citizen in this critical 
area . ' , 

It is Incumbent upon each persqn in this 'room, *^s well as your col- 
leagues who could not be here, to seek out reliable infomation on the " — 

energy situation and tb»pass along that information using your finest" 
instructional talents. 

You must be leaders in your cpMtranity. You must inform. You mij^st 
practice what you preach.. 

0 • As you relate schoolr energy needs to the ccxnmunity, here are a few do's 
and don'ts that may be helpful: 

1. Get your facts strgTight . Know your energy history by building. 
Know what operation and maintenance efforts have been made. Know 
from your audjjts what can be done and the projected energy savings. 

2. Don't get dragged into stating energy crisis figures . In this day 
of conflicting reports, someone in the community is sure to cite 

* " ^ ' figures to refute you. If you must cite figures, quote them. 

3. Be visible" in energy conserving practices and be consistent . 
^* Recognize that reduced lighting is visible to the pxiblic even 

though it may not conserve much energy and ma^ relate to vandalism 
problems. 

4. Maintain credibility . Talk in terms of post avoidance , not dollars 
saved — due to escalating costs, reduced energy consumption may 
not actually decrease the fuel budget/ 

Educators have one more leadership responsibility. 

Energy policy decigions related to school programs should involve ^ 
educators. As energy eosts continue to rise and fuel reso\irces are further 
depleted, decisjions will need to be made on the feasibility of maintaining 
certain educational functions. Whether this comes gradually, rapidly, or 
as another full blown crisis, decision makers need additional hard data to 
determine the most beneficial course for the country. At present, no federal 
agency has the necessary data to balamce the desirability of certain edu- 
cational' programs against the respective energy consumed. It is imperative 
'that information be compiled which would reveal how much energy consumed 
in eknpty buildings i)S necessary to preven't deterioration. For occupied 
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biilldings, we should have infojnnation by degree days so that decision 
makers know how much additional energy is actually needed to keep schools 
open in certain seasons and climatic zones. Other information such as 
conservation remedies^ already implemented, maximum usage scheduling, 
energy use related to certain edM^tional and coinnunity activities, etc. 
is. needed for priority considerations for education in the event that 
energy sources must be allocated or- consumption restricted. 

Ih^se kinds of decisions"-must be made. If you are not willing to live 
with the decisions made by non-educators for education, you have an obliga- 
tion to be involved. 

School administrators, who have leeurned to live in a climate of con- 
tinuous crisis, are today faced with the greatest crisis ever to face- 
education. If we do not move forward knowledgeably and aggressively on all 
^ fronts — in our schools, our commxinity, and the nation — w^ will find " 
education the recipient of uncontrolled drastic ch2Uiges. Rousseau said 
thait when circumstances are left to chance, chaos will reign. We ^ill be 
caught in a whirlwind of chaos if we do not step forward to meet this 
challenge . 

To do less is to ask America's youth to pay with their education for 
their fuel of the future. That is too high a price. One no professional 
educator worthy of the title can ask. 



AFRICAN ASS0CIATIC»« OF SCHOOL AE^INJSTRATORS 
Jbseph Ringer, Jr. 

Assistant Superintendent of Schools ' ^ 

Arlington, Virginia 

Introduction , 

Local school officials are not able to affect the supply of energy and 
are equally hai^d-pressed to meet the rising costs of energy. Codes, regula- 
tions and policies v^ieh require more emd more energy for greater light 
levels, heating or cooling i^reater volumes of fr^sh air, or transporting ^ 
school children are adopted with little or no opportunity for testimony by 
the school administrator. Only recently have decisions on new plants been 
evaluated in terms of theiit energy efficiency. School buses purchased 
must conform to standard specifications which are generally designed by 
state authorities and in which fuel consumption seems to play a mino^ part. 

It may be debatable whether or not there is an energy shortage, but 
it is not debatable that we are an energy-wasteful society. We must re- 
gain our forefathers' sense of thriftiness **waste not, want not." School 
officials pust be pace-setters. We mudt be resourceful in ways to save 
energy by altering the operation and use of buildings and buses. We must 
encourage new attitudes toward energy-consuming practices. 
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Ptoblens Local School Officials Pace in 
tropinq With Energy Shortages 7 

t 

1. School building design are regulated by building codes which many 
are beginning to challenge as wasting energy . For example: 

A. IBS Lighting Handbook for Classrooms (USA) calls for 70 foot 
candles for general use, 150 foot candles for demonstration 
aureas. The same organization in the lighting tode for Great 
Britain, calls for 30 LM-SF (another measure translating 
equally in nvnber to^foot cauidles) in general use classroOTis 
and 20*30 in demonstration areas. Miles ft. Tinker, a pro- 
fessor at the University of Minnesota, found the latter (20- 
30 foot cemdle8)-an appropriate recomaendation for lighting 
ordinary classrooms. ( Bases for Effective Reading by Miles A. 
Tinker, University of Minnesota Press, Minneapolis, Minn, and 
cited in AS&U Oct. 1975). ^ 

Solution for existing buildings. We found by consulting with 
the users of the space, we were able to reduce the lighting 
in each our buildings 5 to 10 percent without any noticeable 
effect^ This is roughly equivalent to the electrical- power • 
Consumed by about* 350 homes in our area on an annual basis. 
(We had about 20,000 pupils at the time.) ^ 

B. BOCA Basic Building Code/1975 currently requires, during - ^ 
peHods of occigmncy, Ih cubic foot of fresh air per minute, 
to be supplied (amd exhausted) i>er bccupant . 

This air must be moved mechanically and heated which requires 
much energy. Many people feel this is t^ to three times 
Renter than is necessairy now that class sizes aire smaller 
and jpeople are more careful about personal hygiene. In fact, 
Edward Stephen, Director of Federal Energy Management Program, 
Energy Conservation and Environment, Washington, B.C.# observed 
in a coB^rehensive study of l76 schools in Fairfax County, Va. 
(AS6U 1975) that "Excessive outside air in the high school 
accounted fo^p unnecessary fuel ccmsui^tions of 23 to 31%.*^^ 

Solution : Close off air handling equipment selectively. In 
. our five story administration building, we rarely operate air 
handling equipment during evenings and^ weekends # and only 
selectively during occuf^iSd periods. 

2. Overdesiqn of buij.dings and equipment is a function of our system . 

When a particular performance level is desired, engineers have to rely 
U5x>n certain 8t«uidard8 such as the minimun average tanperature to be expected 
in a cert^^> area. 

. 1 &^n, Carl "School Lighting Re-evaluated," American School & University , 
\x^October ,1975, pgs. 70-78. 

2 Stephen, Bd%iard "Energy Gtkdelinee for Schools," American School & Univer- 
^ sity , February 19^5, pgs. 51-53. . ^ ^ 
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(For example, in our area our buildings were designed when that standard 
said to expect zero to five degrees above zero.) Of course, the^ architect 
or engineer does not want to be criticized for an uncomfortable building 
so he adds a little. When the architect or engineer determines the design 
requirements, the de^signer generally errs on the ovferdesign si^e rather than 
the underdesign in order to^ pass the plan review of the building inspectors. 
When a product is used to fulfill that design * requirement, industry repre- , 
sentatives converge on the designer to prove the merits of a "better" prod- 
uct. Our bidding rules require it to meet or exceed the requirements. 
When one carries this back to the raw materials, we can see that ^verde- 
^sign cannot be avoided and that it does consume raw materials and energy 
disprSportionate to the actual need. 

3. ^Architectural considerations do not always complement enfergy 
conserva^on . iFor example, architects resist using polycarbonate sheeting 
for^gjar^ing because it "piljows" and is more susceptible ttf scratches and 
clouding. Ihe light transmissiofi characteristics ar'e* roughly 80 to 90% of 
glass but it weighs only about/l/2 as muph as equivalent thicknesses of 
ordinary glass and conserves/fuel since it provides better thermal con- 
ductivity than glass. In jone of our buildings, which is a compact building 
completely iglazed with pply carbonates, we were able to turn the furnace com- 
pletely off for 17 of the 24 hours during the heating season last year when 
the ^'nergy shortages were at their peak. This is a combination of the in- 
sulattion characteristics of polycarbonate sheeting in the building as well 
assaying only necessary doors as fire code requires rather than many 
cc/nvenlence entraj>ces as many of our older schools have. 

Insulatiori as design factor in schools has pluses and minuses because 
of Code requirements with respect to natural lighting (glazing) and ventila- 
tion. Extensive glazing and preferences for metal windows rather than wood 
permit extensive Jieat Iob^ and solar gain unless canopies, exterior blinds, 
vegetation or building orientation are employed effectively. Engineers 
depend upon air leeOcing through windows and doors for the operation of 
the mechanical ventilating systems. 

4 . * Simple design factors v^ich save must be considered by local school 
officials . For example: 

1) Entryways should have double doors — many school buildings in 
the mid»-west are adding small enclosed spaces to provide air 
locks at their entranceways . 

2) Washrooms may not require hot water. A cold water supply may 

be sufficient, saving both fflarterial costs and energy. 

- 3) Shower rooms likewise may be provided with terdpered water with 
simple on and off controls in place of individual hot and cold 
water supplies. 

4) Bright reflective paint will reduce the need for artificial light 
and certain paint colors will give a feeling of comfort. 
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5) Many schools use boilers to make \jp their hot water for 
kitchens » wash eireas, etc. Individual water heaters to serve 
kitchen' or Shower^ or custodial needs are more efficient and 
more able to be controlled. 

' 

6) Task lighting rather than general lighting must have greater 
design consideration. 

5. Retrofitting can energy but alao requires an investment . 

Controls for. heating, ventilating^ and adr conditioning systems in schools 
haye been kept simple and in some cases, made a'vailadDle to the space users. 
Now schools must look to majcing those controls more sophisticated in order 
to: 

prbvide night set^^ks 
' - respond^ to var^y^|g^ogram requirements 
^ - ^respond tp exteMSalb||iditions^ 

This soE^stication may be as sin5>le^ as reassigning staff members to manipu- 
late those controls by. haiKi. Biere are several cc^uterized systems on the 
market which will \ise tectaology to accomplish th^^same result at all hours 
rather tham just working hours. \. 4 

. 6» Use Factor, Gro\«)ing children to pass through doorways in a shorter 
period of time as well as restricting the use of certain doors will re- 
duce the amount of heat loss. \ 

School calendars m\ist pay^more attention to seasons # holidays, 
vacations, early closings, etc. amd must recognize weekends and antici- 
pated weather conditions. A spring holiday is fine provided it is part 
of a weekend, otherwise a winter holiday would save more energy than in 
the fair, spring weather. 

After-hours (extra-curricular) activities eind community use must 
consider energy factors. Can heating plants be turned off before or while 
the activity is taking place rather than after? Can those after hours 
programs be consolidated into certain portions of a building (if zoning 
of controls is available) or to certain buildings? Can community pro- 
grams which are conducted in other public buildings share available school 
spaqe on a scheduled or parallel use basis thus conserving conmunities ' 
energy census^ tion. 

Custodial care of buildings frequently takes' place in the evening 
hours and many stxidies show that large amounts of energy are conslaned 
when only a small custodial ^rce is in^a building - lighting, heating^ 
air conditioning. C^n this service be rescheduled? Chn heat and light Jbe 
reduced while these operations are taking place? Also, operating per- 
sonnel must be made more aWare of the fact that clean equipment ~ coils, 
filters, nlotors, etc. — cost less to operate than dirty ones. 
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7*' ^School Vehicles , 'Local school, officials may have to consider 
city bus routing for school purposes as opposed to neighborhood or indi- 
vidualized bus stops. In many suburban commxanitieS/ a school bus travelling 
' . down a main street will be convenient Enough to pupils' homes and schools 
if pupils and parents assume responsibility for reaching pick-up points and 
•walking from drop-off points. This will also permit continuous bus opera- 
tion with no lay-overs with idling engines, c(r split shifts fc^ employpes. 

School buses operating as city b\^es couj.^ also transport school 
personnel who serve at more than one building or e^en those who live along 
the route and would prefer to leave their own gas-guzzler at home. 

Field trips must be consolidated so that the bus is used to its 
fullest capacity rather than taking seplarate groups on separate days to 
the same place. r^' 

8- Instructional Programs . There are many activities at each grade 
level for science, home economics, math, industrial arts, career education, - 
etc. to be used to prepare students for future life-styles which will include 
coping with energy shortages. ^ ^ 

Conservation clubs, conservation wardens ,^will help to define^ 
student service activities. ^- 

Incentive programs to reduce utility costs and convert dollar 
savings to other worthwhile purposes, may encourage more effective use , of 
available energy. 

^- Miscellaneous . Four day work weeks will have to be looked atUf 
school heating plants must be shut down and school vehicles do not have 
fuer sufficient to operate. 
S 

Hot lunch programs may give way to cold lunch program*. 
Conclusion 

Local 6.chool officials may have had little influence on the way 
our buildings an^ buses are built, but they can demamd a review of the 
codes vhich make ^xces^ive energy demands. 

They can alter the ways in which buildings and buses are operated 
and used as a means of saving energy. 

The local school building is the one place in o\ir communities 
which serves most of the people at seme time during their life; i^ must be 
managed in ,a way that will enable it to . survive and also to fill a greater 
role. It must serve multiple, programs and reduce the need for other 
facilities. « 

School personnel and patrons oust be alert to ways to conserve 
energy and then demand that they are practiced. 

More efficient ways must be found to transport students to schools 
and to provide them with necessary services such as food. 
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And, instructional, programs must encourage pupils tp practiqe 
thrift in all matters and to discourage the use of anything v*iich is 
unnecessatry. 



AMERICAN FEDERATION OF TEACHERS 

Dal Lawrence, president 
Toledo federation of Teachers 
Toledo, Ohio 

In Decemberr 1975^ tht Toledo Federation of Teachers, American 
Federation of Te2K:hers, AFL-CIO, conducted a survey of classroOTi 
environmental temperatxires and found that about fifteen percent of the 
Toledo Public School students, or 9000, were in rooms with a thermostat 
temperature between 65 and' 6^ degrees. Nearly^ lOOO students were in roOTis 
where the thermostat' re gist ered berlow 64 degrees. Considering the fact 
that seat temperatures fall 5 to 8 degrees below the thermostat temperature, 
we thought that students and teachers were being subjected to cruel en- 
vironmental conditions .forced upon us by the Columbia Gas Company. Little 
did we realize that one y^ar later the situation would be worse. In fact, 
it would be a disaster. 

The Toledo school system has an enrollment pf 54,000 students. Unlike 
%iost cities, Enrollment has remained stedDle. Sixty-two of our seventy-five 
schools are fueled by natural gas. The system has severe financial prob- 
lems, primcurily due to Ohio's inept system of school f.inance. This past 
December the schools were closed thirteen days because insufficient funds 
existed to operate until December 31. Ohio law requires schools to com- 
-plete each calendar yeau: without an operating deficit. We reopened in . 
JeuiUcury and were, then closed again- for two days because of heavy snow and 
seven days because of restrictive natural gas allocations by Columbia. It 
was not until the first week of Meurch that students had an opportunity to \ 
attend school a full five day week. 

Classroom temperatures were dropped to "maintenemce . levels* under 
threat of a complete shut off. of gas. bamage to buildings was extensive. 
Students, already deprived of comfortable classrocwns, found themselves 
without school altogether. When they returned temperatures were in the 
forty degree* remge. High schools operated on adDbreviated schedules in 
areas heated electrically.^ Elementary schools moved to other buildings 
heated with alternate fueli Attendance ^declined substantially, even when 
schools were open. ^ 

Toledo city scl^ols were lucky. Most ?irea schools closed for longer, 
period^. The teawhers' union, the school board and the superintendent 
resisted a general clos-ing of four weeks that was being demanded by the 
company. Daily threats of a total shut off of gas continued until finally 
the school district purchased two gas wells near Coshocton, Ohio, at $3.00 
per thousand' cubic feet. 
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Now area school^ are purchc^sing natural gas from Toledo Public Schools, 
Toledo students went ^back to classes with thermostats set at 62 degrees. 
School will end on June 24. Ironically, many of fjfiese si^Jents are sitting 
in classrooms with te&jperatures between 95 and 100 degreW. There is no 
hope of improvement. Next fall schools will again close early because 
money to operate through the calendar year is nonexistent. We hold no 
hope 6f ever again seeing classrooms warm 'bQOugh to meet reasonable en- 
vironmental or educational st^ndeunds. 

Alternate school calendars are ufi^^r consideration to accommodate the 
gas company. ^ Students are lelft without summer jobs. Teachers will fare 
' little better since most must work in>i:he summer, or complete graduate 
work, in order to survive today's inflationary economy. The-^State of Ohio 
has no firm plan ±£> come to the assistance of its hard pressed public 
schools. Continued* hardship foreseen indefinitely into the future. 

The Columbia Gas System has brought its share of misery and ha^oc to 
Toledo children and their parents. Throughout it all,, the company has 
shown a callous disregard for the suffering inflicted. Its record as a 
public utility could hardly be^orse, although one must remember that 
Toledocms" felt that way about the company last year, and this year was 
worse. 

Columbia sold gas outside Ohio this fall and in the fall of 1975. 
It boldly asked industry and school officials to wri^e to the members of 
Congress, and demand that prices be deregulated. It threatened that 
already short allocations would get worse if prices were not deregulated, 
cind it made good that threat. 

The Information and documents that follow show 'clearly that Columbia 
Used the schools as leverage to force higher gas prices. The costs and 
energy saving techniques employed early by the school systerri are presented. 
The hardships of parents and students are detailed. And finally, the 
fact that the federal government's own Environmental Protection Agency mandcuted 
conversion from c6al to alternative fuels by January 1, 1975, and stipulated 
that the school system would be fined if it did not comply, shows cm almost 
total lack of sympathy, direction or consistency in federal energy policy. 
Would anyone want to bet that emerging federal energy policy will recognize 
the special problems of American classrooms? 

This presentation is made today without much confidence that anything 
will be done to correct these energy problems which must be added to an 
extensive list of school troubles. For the most part it is too late, e^r 
pecially when viewed within the* context of money shortages, integration 
problems and school violence . The Toledo systan ddes not have money enough 
to escape the natural gas squeeze, to pay for the damage already done, or . 
.time to work out solutions before the parents give up. Most other Ohio 
urban schools are facing similar severe circumstances. 

The combination of financial woes, precipitous integration orders 
by HEW and Columbia .Gas System's almost total disregard for a fragiie public 
institution are more a burden than our citizens reasoncdrf^ can be expected 
to bear. 
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Curtailment and Deregulation 

» 

From 1971 through 1974 the Toledo Board of Education completed an 
extensive and costly conversion f^bnTcoal fired boilers to gas fired 
boilers at the order of the Envirojimental Protection Agency. Coliombia Gas 
of caiio^assured school officials that supplies -would be adequate for the 
sixty-two schools involved. At the start » of the 1973-74 school year, an 
adequafi| gas supply was assumed. Schools were warm and a costly fine, 
-threatened by EPA, had been avoided. ^ 

, *Just as t^e last schools were being converted, the system^-iias notified 
by fuel oil distribiltors and Columbia Gas of Ohio that total supplies con- 
tracted for could not be delivered and curtailments were necesscury. Fuel - 
oil pric6s had* risen sharply. Ten schools were heated by this fuel, and on 
Jeu^ary 22, 1974, the Toledo Board of Education was informed by the school 
administration that the first energy conservation measures had been taJcen. 
RocMtt thermostats were set^at 68 degrees. Hallways were maintained at 65 
degrees.* Heat was further reduced at^3:30 p.m. each day. The order af- 
fected all schools. Many of the buildings were old and complaints of 
discOTifort.caifte immediately from parents, students amd teachers* 

"Columbia, in a letter dated December- 31, 1974, pointed out that the 
"cojitinued worsening of the gas supply has made it necessary to impose 
sev^e limitations upon the supply of gas by all non-dcaaestic customers." 
The letter concluded by asking cooperation "as well as your support for 
conservation, deregulation of the new supplies of gas and other measures 
designoS to alleviate such emergency." Later correspondence would more 
pointedly ask school officials to write to Congress to demamd deregul^ation 
of natural gas interstate prices. 

Ohio's latrgest gas supplier is Col\imbia Gas" Transmission System which 
supplies about 70% of Ohio's gas. Effective January 1, 1975, Colvunbia 
Transmission reduced supplies to its distribu1:or companies such as Toledo's 
Columbia Gas of Ohio by 22%. It has been estimated that 50% of Ohio's 
7000 industrial end users were affected. The first industrial layoffs 
were recorded shortly thereafter. In Toledo, the first effects were felt 
by the glass industry. " ^ ' ' 

Toledo schools were inform^ on January 21,^1975, that allocation of 
gas was to be cut to 60% of normal supply during the heating season, and 
85% in the non-heating season. Beginning in April, 1975, a $10.00 per 
MCF penalty would be assessed for overruns. Columbia also warned that ser- 
vice could be terminated until curtailment levels were met. 

The company had applied to the Ohio PUCO for permissipn to modify . 
curtailment policies by extending them to commercial auid small industrial 
.customers, including schools. The penalty payment was submitted to the 
?UCO for approval. Columbia^met with school officials locally and at the 
state level to explain its allocation system and gave energy saving sug- 
gestions. " ^ ^ , 

All of this occurred at tke time the president of the Columbia Gas 
System, B.J. Clarke,' was telling Congtessiiten that "the gas supply will 
worsen until potential reserves which we are corifid^nt exist are developed. 
This will not occur until necessary Incentives, such as the decontrol of 
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new wellhead gas prices^ are provided, " . ."^^^r support in Congress to 
iaanediately declare a natural gas emergency, and "pass legislation to decon- 
trol the price of new gas at the wellhead," was requested of Ohio Congress- 
man Charles Mosher. 

Clarke complained about low prices and suggested that many gas fields 
**are in advanced stages of depletion," a notion highly suspect .in light of 
subsequent Congressional emd FPC inquiries. 

State and local school officials immediately began to devise ways to 
meet the new allocation cuts. Columbia did permit most '^chool districts, 
. including Toledo, to spread their allocations over all buildings. Toledo 
had twenty-five schools that were affected by the 40% cut back. By spreading 
the remaining allocation, it was possible to achieve a 20% to 25% district- 
wide allocation result. 

While thermostats were ordered set at 68 degrees, seat temperatures 
ranged 5 to 8 degrees colder. Old schools were hard to maintain at any 
fixed degree. Many classrooms 'suffered through temperatures in the fifty 
degree range. Buildings were not brought to temperature on Mondays until 
only an hour before classes were scheduled to begin. Heat was shut off 
at the close of school, and then one hour before the close of school. 
HDst students wore tennis shoes and short sleeved T-shirts to school and 
shivered through the day. Condition's would get worse. 

^On February 10, 1975, the Cftiio POCO held its first hearing on the 
Columbia allocation plan And penalty rates. Our union intervened in the 
case. Nearly 400 school people were in attencjance and the meeting site 
had to be changed. puCO meeting^ had not-^ drawn much attention before. 
I testified personally - an unusuea experience since I had not before 
attended a PUCO meeting. My testimony, while unpopular with gas company 
attorneys, was met with applause by the audi-ence. The school board instructed 
its attorney to attend the hearing, but it was later discovered that he 
also was the attorney for Columbia Gas^of Ohio. He did not appear. 

- One farmer did appear much to the chagrin of company^ off icials. He 
had a gas yell and he asked the hearing officer, in his bdst southern 
Ohio drawl,, why he coulc^'t ^get* Columbia to buy his gas. Between us we 
received the warm congratulations of the audience, but we got neither gas 
nor relief, I had asked for schools to be placed in an allocation cate- 
gory with hospitals. That requei&t was ignored, too. I(* little over a year 
later the PUCO made permanent 2m order approving the new restricted allo- 
cation system and penalty rates for usage in excess of the allocations. ^ 

In frustration I later .wrote to^e three commissioners cuid invited^ 
them to hold a future hearing in one of our cold classrooms in Toledo. 
The chairman, C. .Luther "Tleckman, wrote back a kind reply in which he as- 
sured me that he was getting a good idea about gas curtailments and the 
schoold from his wife, who was a teacher. Considering "the constraints 
of my position," he s^id, "l will certainly do my best to eliminate ... 
imdesirable effects of gas shortages on education ^in\±his state." The 
••constraints" turned out to be pretty severe as I^looJ^ back on it, because 
the chairman and the governor resorted to a prayer me^ng in the state- 
house rotunda to ask for warmer weather tliis winter - their 'only noticeable 
move against Columbia Gas. 'The plea was dismissed out of hand. 
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In March^ 1975, Columbia announced a series of rate "pass-through" 
increases and sa'id curtailments would continue through the siimmer. On 
June 23, Columbia told the school district that industries could face 
a 100% curtailment, and urged by letter that the school board and 
parents could correct the gas shortage by writing to Congress to ask for 
deregulation of new gas at the wellhead. 

getting Cold ^ ^ 

yrhe 1975-76 school year in Toledo was marked by gas shortages and 
financial problems. Thermostats were rut back to 65 degrees and heat was 
provided only from 8:00 a.m. to 2:30 p.m. However, retail businesses 
XJperated normally, and many people begem to question why children were 
freezing in school while shopping malls were warm. ^ 

Our union condupted a tenqperature survey of classroon>s during Dec- 
ember, 1976, amd found environmental conditions in memy :p6oms to be far 
from the 72 degrees reccxnmended by HEW as ideal for educ^ation. Some were 
reported in the fifty degree range, cuid one school registered forty and 
fifty degree temperatures for a week. The outside te^ihperatures for the 
period surveyed were relatively mild with some fifty^ degree days recorded. 

What we were finding was that large, old schqrols could not be heated 
evenly when thermostats were set back. Students/ wore gloves and boots in 
many rooms. Teachers complained loudly about t)ie conditions and over this 
second winter of supply cutbacks, the morale o^ the staff began to slip 
badly. Students also began to get the notion that school must not be very 
importauit to adults if each day they were permitted to shiver their way 
through classes. 

T^gravating the problem was the defeat of * a school operating levy 
in November, 1975. The system cut back drastically on supplies and 
materials for classrooms, and economized in many other areas. Obviously 
the cost of fuel had increased, as had all other supplies7 and normal 
operations were simply impossible. 

Another school levy was defeated in June, 1976, and a third in Novem- 
ber, 1976. Schools ran out of money amd closed on December 3. 

Ohio requires that each of it,s- school districts submit to the voters 
requests for increased operating millage on property, Toledo schools had 
maintained roo6t of their student population over the years. Peak enroll- 
ment was 64,000 and that figure stands at 54,000 today, most of the re- 
duction due to normal declining birth. rates. Toledo is the only Ohio city 
with such a record. 

But ample conditions existed to push the system into the same spiral 
of urbeui decay tso prevalent in other areas. Parents were restive with cold 
schoolfcs. (Toledo had cut temperatures long before .neighboririg schools,) 
Students Brought homework and tests hobe on back sides of discarded business 
order forms because adequate paper could not be purchased. HEW was demanding 
that staff integration be speeded up. (HEW^of f icials have never spoken to 
teacher representatives.) Higher property pfifes were being resisted by 
vptera. And Ohio failed to fund its urban schools properly when it adopted 
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an "equal yield" state aid formula, forcing*even greater reliance on the 
property tax. Toledo schopls have not had a property tax .approval since 
1968, and the prospects for approval in the future are virtually nil. 

These factors were veiy-much on the minds of parents and citizens as 
the 1976-77 school year commenced. 

m cop"^g . ' • 

There are over 4000 school buildings in Ohio. Seventy-three percent 
of thep heat with natural gas. Only 8% have alternative fuel capabilities. 
■ Columbia supplies nearly half of the school districts, and 56 of Ohio's 
88 counties. > ^ 

Every school system supplied by. Columbia has either closed its schools 
this Winter for varying periods of time, shortened its school day or in- 
stituted split sessions with students in gas fired school^ moved to building 
With alternative fuels. Industries and some schools harr*their supplies 
shut off entirely by the company. At one point the governor ordered the ' 
Dayton city Schools closed only to, find out that h lackM such- statutory 
authority* ' . • 

Columbus City Schools closed for over three weeks, students were-, 
brought in- one day each week to receive homework assignments. Lesson p^s 
v^re published in a Columbus neV^spaper. students met in restaurants, banks, 
homes and one teacher I know met her students in the back room of a bar.. 

Beginning the day after Christmas, the temperature remained below 
freezing throughout the state until February 8. Janua,py's average tempera- 
ture in Toledo was 9.7 degrees, wind .chill factors dropped regularly to . 
-30 degrees cmd worse. 

4 

Columbia Gas of Ohio sold synthetic gas manufactured at Green Springs, 
Ohio to Washington, D.C. throughout the heating season. A Columbia Trans- 
. mission spokesman said, "it's for whoever wants it." Columbia was offered 
14 billion cubic feet of gas last fall, but failed to purchase the gas 
partly, if not wholly, to spite the st^te legislature whi^h had refused 
to allow the additional cost of a 1975 emergency purchase to be spread to 
residential as well as industrial 'customers ♦ Marvin White ^ Columbia Gas 
^ ^ of Ohio board chairman, said, "Any way you look at it, if it were not for 
that piece^of legislation, curtailment in Ohio would not be severe today." 

His remark was made on January 5, before most schools were forced to close. 

* t.^ 

White further stated that Colmnbia had tried to buy gas but need^ 
a private company to sign a contract in advance to take the additional 
supply. But a member of Ohio's &DCO pointed out that some forty companies 
had' signed up but were' never supplied the gasr East Ohio Gas Company, / 
**ich supplies most of the rest of the state's "needs , .did not experience. / 
shortages. ^ \ / 

Columbia Gas Transmission also sold considerable' amounts of supply 
away from its Ohio distributors during October, 1976, thereby sealing 
the fate of schools and industifies in the state. 



For whatever reason, school systems and industries were notified that 
a crisis existed and beginning Februaury 1, 1977, all industrial and com- 
mercial users using 1,000,000 cubic feet a month were to be cut to 85% of 
theijir supplies, which had already been curtailed previously. Those who 
had alternative capabilities already, had been shut off completely. State- 
wide, some 1650 industrial and 13,300 commercial, including schools, were 
affected either by total ^hut -of fs or by severe curtailments. 

In Toledo, eighteen schools were ordered cut back 85% from an already 
curtailed suf^ly. t*orty-six smaller schools were cut 30%. Interestingly, 
the schools were notified first among conmercial classed users, mostly by 
telephone, that drastic curtailments would have to be effected immediately. 
While there is no documentary record, local gas compemy officials demanded 
that the school system close all its gas fired schools \intil the first week 
of March, a period of-i-six weeks. The request was firmly refused. Most 
other Ohio districts exjyriencfed. similcu: pressure. Mamy caved in and closed, 



^ Columbia also went to td^^CO and requested that all \inused alloca- 
tions be returned to the syst^Kor general use. Such an order by the 
PUCO would have meant that past •'conservation: efforts were in vain. Toledo's 
school effort had three yeairs of conservation experience, even though most 
of it •had*been at the exifense of the students. The order was not aoted on 
after federal realloc^ation^ programs begem tou^se the situation. 

On Februcury 1, the northwest district memager /or Coliambia, John 
Pickens, sent a telegj^eun to the Toledo school superintendent warning him 
<'that all gas would be shut off (after a 24 hour notice) xinless the system 
closed. No mention was made of the fact that an appeal to the PUCO could 
delay such action. All laurge schools in the state were ordered to cut back 
to "maintenamce levels'^ for at least a week. One Toledo high school was 
checked that weekend and foxind to be in the high forty temperature ramge, 
amd school officials were told to drop the temperature further. By Friday, 
February 4, the schools had been closed seveif. days during January amd 
February maUcing a total of twenty days missed since December 3. It wouljfl 
be Wednesday of the following week, the 9th, .Jbefore a normal schedule re- 
sumed. ' » »^ 

Students. had been deprived of abnormal schedule on three additional 
days. Some students on these days were allowed to remain home, the rest 
were subjected to 20 minute class periods huddled in 30 to 40 degree cold. 
All of. Toledo's jsixty-four gas fired buildings were affected — about 75% 
of the total enitollment. 

Sports sch^ules were a mess. The girls* varsity programs never did 
recover. Mamy students in inner-city schools just didn't come to school 
even on the days when they were open. Elementary classes of ten or fewer 
were not \mcommon." High school and junior high pupils were tremendously 
'affected; Attitudes lioward school,^ not good to begin with, deteriorated. 
By February 9, there had been only^ fifteen normal days of school since 
'December 3, amd those days had been spent freezing. Extracurricular activ- 
ities .ground to a halt.- Semester exams were cancellefi. Many teachers 
had only one second quarter grade in their book on which to judge student 
■progress.- Most students, teachers and parents Simply gave up. i 
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.The state, faced with massive and extended closing, enacted a law to 
reduce the mandatory school year by fifteen days. These "energy days" 
simply would not be made up. Toledo would still hold sessions until / 
June 24, however,^ to make up the thirteen days v^en operations ceased in 
December due to insufficient funds. The 160 day school yeajf*, is now a 
permanent feature of school law, just as "calamity" or "snow days" used 
to be. In Ohio we feel very much pinched between shortened school years 
on one hand, anc^ higher gas prices on the other. 

Conclusion and Suggestions 

Schools would have been closed even more than the twenty days already 
recorded had it not been for the purphase of a gas well announced February 8 
A capped, 'but piped, well needed only a meter. The price was $3.00 per • 
thousand cubic f eet^ up from the $1.90,^rice of regulated gas the schools * 
were^ paying, in five years the regular cost of gas had risen over L00%. 
Fuel oil was up 216%. Electricity 78%. The $3.00 price could not be af- 
forded, but the choice was having school, or not having school. The public 
and news media supported the acquisition, ' although neither had given much 
* support to raising new revenues. 

Vaught Oil, the owner of the well, under pressure from the Federal 
Power Commission, then reduced the price Vo $2.50, supposedly because the 
Toledo system had agreed to sell its surplus to neighboring schools. The 
total purchase amounted to 45 million cubig feet with 25.8 million slated 
for area schools. Even so, one Toledo area district did not reopen' its 
schools until February 28.^ 

Damage to schools was extensive. Over $50,000-in damage was recorded 
in Toledo schools alone. More will becoine evident as warm weather occurs 
and roof leaks appear. ^ 

The final irony is that ^taking children out of buildings ^iminated 
body heat, and it is estimated that fuel savings were minimal as a result. 
Further, it should be remembered that pupils at home open doors and cause 
substantial heat loss. And just across the state line in Michigan stu- 
dents were in school and warm. 

Columbia had at best been guilty of incredibly bad management, but 
most felt the Columbia' Gas System, and especially its Ohio distributors, 
ma^e an all-out effort to force price deregulation, and was determined tc 
prove to the legislature that its prohibition of pass-through costs for 
emergency supplies was unwarranted. Although Columbia probably would deny 
it, ^schools were major targets in an effort to impress upon people that 
gas was in short supply, and that the problem could not be corrected without 
deregulation. An extensive advertising campaign has been waged in the state 
over the past three, years (since oil producers succeeded in driving up 
the price of motor fuel and" oil) to gain public support for deregulation. 
The cost of the ads is then charged back to the consumer, courtesy of the 
legislature and the PUCO. 

< * / • • ' 

Curtailments appear tip be a permanent feature of school life. Cold - 
classrooms will continue, if for no other reason than the Ttiledo schools 
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da*, not h^vf .the estimated $7,500,000 necessary to convert to coal, even 
if tjie EPA would permit it. The costs of fuel are already beyond what the 
district can afford^ especially when one considers that the schcjols will 
have to close some time in November this year when available f\iiyis are agun 
deleted. The forty-jxihth lairgest public school district in the nation 
has been brought to its knees. , > 

Tbledo ax^ sv:a>erintendents are attempting to start school on Aagust 15, 
and break for over a month in December and Jemueuy in order to find ways to 
af£ord fuel and escape the clutches of Col\imbia« Buildings ax^ not equipped 
«for hot weather. T^re "is just no end in sight to student discomfort. 

Today, C»iio*s urbVi school systems au:e not"Only battered,"" they aure 
.virtually without hope. Ohio ranks first in public aid to private schools^w 
An~amount equal to the state's lottery receipts is turned over to these 
private schools each y4||r and seven public systems closed their doors for 
lack 'of funds. Property tax is the major soiurce of local operating funds. 
The state is far short of contributing an ec[ual share to local expenses. 
(In Toledo, 35% of , the $72 million budget comes from the state.) Each 
sctool is required to provide a meal. Schools etre the largest caterer 
injmeir communities. Private students are transported at public expense. 
Covurses emd class sizes are mamdated in Columbus and paid for locally. 
The system^just j-sn't working. , / \ 

In ooncltJision^ there are some things that Congress might do to give 
some loi^ range assistance to schools afflicted by the energy crisis. 

■ • / 




Fund research for cleaning sulfur dioxide 
emissions 'from high sulfur content coal 
that C^io possesses in edsundance. 



- Establish a national gas allocation sys- 
tem that requires interstate gas to be 
7" ' ^ , distributed^ to schools and hospitals in 

* ' "huinan. need6" categories, with fixed, 

econA^icad rates. 

*^ ** ?und cOTversion of gas fired boilers in 
\schools to alternative fuels. Establish 
federal aid to schooi# to cover the costs 
of insulation and/or damage resulting 
from \asufficient fuel*, / 

* * ilstaJDlish a separate cabinet level depart- 

ment of energy with a division for 
hospitals and schools « ' 

* Impose an excess profits tax on companies 
that profited from the shortages, in 

* Ohio, Columbia obviously diverted much 
^ fuel from lower rated coimnercial and 

i^ustrial end users to higher rated 
residential user$« 
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* Qcder an exemption to EPA emission standards 
, for liigh sulf^ coal for schools. Place 

production and pricing of coal under a federal 
regulation agency with teeth, 

•* Establito a National Energy Information System 
which when fully developed will provide a comjare- 
hensiye and authoritative source of information. 
One of the major inadequacies in the energy field 
has been the lack of basic fapts needed to make 

intelligent iLnalysis and critical decisions, in 4 

the past the major energy companies have been un-' 
willing to provide complete and detailed infor- 
mation with regard to various facets of * their 
opera1:ions. ' 

^ * Grant money ecunnarked' to pay for conservation 

measures and full conversion costs. (The Toledo , 
school system did recently receive $4. 17. million 
in Ecom^c Development Administration funds for 
conservation projects.) 

It is' not enough that we sit here today axA disc\iss oxir role in edu- 
cating future citizens about the energy crisis. Certainly that trust be done 
if we can get some hard data about how serious the^ problem is. However: , 
considering the fact that Congress, thfe Federal Powe^ Conmission and state 
utility commissions must rely principally on. statistics supplied by the 
petroleum industry itself, we should not kid oxir selves cdx>ut how easily 
school people cem be used eis propagamdists for the industry - or for other 
strongly held viewpoints for that matter. 

Public schools have the responsibility to be at least skeptical of 
energy policies tiiat tie s^dtutions to higher prices. In4eed, in my view, 
as the supply shortens, th? need fpr strict governmental control^s increases ^ 
sijf^ly because fuel is so vital to our national econcxny. If deregulation 
of price is the answer, our citizens, euid schools, will run. out of mojiey 
to buy fuel considereQjly before the fuel supply is exhausted. 

There can be little doubt that we do Ixave a responsibility to teach the 
mechanics of fuel conservation. That cm be dcme and everyone will benefit 
regardless of theirs vested interest in the energy crisis'. 

^ F^jnally, 4Bchools Heed to forcefully demand special conside^tions from. 
Congress, the Federal Power Commission emd state legislatures in allocation 
and pricing policies, and %*e have every reason to do so. Public schools 
are already in varying degrees of > decay; seme beyond repair, most f inan- 
cially^ starved and generally beleaguered on adl sides. We cannot afford , r ' v 
to bear::'the brunt of pricing and allocation policies currently in effect. 
It*s as simple as that. We can^t afford it, and we can't see any hope of 
be^:iig able to afford inflationary fuel costs any time in the future. And 
W c«mnot continue to allow students to sit in classroom environments so 
incredibly cold that the learning process becomea ludicrous. When parents 
are weighing the merits of public versus private schooling, we should not 
b€ asked to put our worst foot forward. 
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Certainly several well-defined and tenaciously pursued goals, such 
special allocation priorities ^or "l^chools and hospitals, developed by 
representatlveiB of the educational coomanity can make a difference because 
the public will r^spoihd to these need&C I trust this conference will be 
a significant step in tH^t dire<5tion. _ 



AKERICAN VOCATICmL ASSOCIATION 

Ch2u:les O. Whitehead, vice president 
^erican Vocational Association 
Memph is , Tennes seei 
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The ^ergy dileama will, like Sputnik and President Kennedy's, ''we will 

put a man on^the moon in thi« decade cause drastic changes in the role 

and responsibilities of vocationad, education. Vocational education must 
meet the changing job meurket i^equirements. it must: find or develop the 
expertise aniong its own feumlty and staff; retool mwy of its own shops and 
^laboratories; revise curricula to produce the qualified worker for the new 
jobs and new task; and develop fetredning to cross-train, update, and upgrade 
the .vast number of employed workers who will be affected by ch£mges in the 
leUx>r market. 

I cekll your attention to three etreeis of employment and ask your con- 
sideration of their effect 6n the task facing vocational education: ^ 

1. In the automobile industry if the internal combustiop engine is 
repl2u:ed by an electric motor, what happens to the thousands of 

autonotive mechanic training programs and the millions of 

automobile mechanics? 

2. Construction trades ^11 have new practices, new materials- — to 
say nothing of the solu or the geothermal energy resources* 

3. Proliferation of nuclear and breeder reactor power plants is upon 
us. What is our source of operators, maintenance and safety 
personnel emd the highly-skilled peuraprofessional, such as the 
nuclear engineering techniciem required for this expemding energy 
source. 

NOW multiply that by the hundreds of areas in vocat icnal -technic ial 
education. 

Like pre-Sputnik we, are dependent in the cxirrent energy dilemma on 
industry growing its own through yeaxs of experience, on militeury training 
*and experience, plus a few vocatipnal-techn;LC2d. educational progr2UQS to ' '^r.V 

meet the new needs of the work fG^rce in the^e areas. But like Sputnik and : 
''putting the man on the moon," th^t dependencgf is ^ longer adequate. How 
many of us recall the real reason the Natiibnad befense Education Act was — 

passed and its effect on vocational education? Is' such a stimulus for 

energy education necessary or do we need to use chanqee in current federal ~ 
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education Erograms to provide the stimulus? I do Jcnow that changes brought 
a^oat by the eriergy dilemma will be only as effective cis the operator, the 
craftsman^ the serviceman, and the paraprofessional can make them. J. remind 
you of ycmr dilemma yith getting the American satellite in orbit until the 
scientist, engineering technician, craftsman team of the Army's Redstone 
Arsenal was finally given the go-ahead to use their equipment and their 
know-how to save whatever face we had leftT 

Vocational education is also aware of needed changes in education's 
physical plcuits and in, the design of new plants. It also is concerned 
about the habits and resistance to change of faculty, staff, students, and 
parents that hinders. closing schools for two months during the dead of 
winter in uie Norm or the heat of summer in the South. ,But since voca- 
tional education is most often housed in educational con5>lexes that offer 
many types of education (high schools, community colleges, colleges, and 
universities) vocational education will lend its support and cooperation to 
the administration of these educational systems,' and to their efforts to 
meet the challenges posed to education. This support could include the 
application of the expertise of the vocational educator to the technical 
problems caused by J±e dilemma, as well as their support of the modification 
of the educational mores of faculty, staff, students and parents need to 
support change. 

f 

And where vocational education is a separate package it will assume 
both the eUx>ve plus the total administrative responsibility for the needed 

changes and as in the case of NDEA and the space age, lead education into 

a new educational era. 



ASSOCIATION FOR SUPERVISION AND CURRICULUM DEVELOPMENT 

« 

Gordon Cawfelti, executive director 

Association for Supervision and Curriculum^ Development ^ ; 
Wa shington , D . C . 

My remarks are based on an assumption about- what the conference might 
lead to — increaifeed federal involvement, possible sta le (tlial is l e ijiuiial lab 7"^ 
and office of education or state departments of educaticm involvement. I 
want to start with the contention that in many respects federal efforts in 
the curriculum aprea have resulted in what I refer to as a patchwork cur- 
ricula, and that we are now possibly very near the point of curriculum 
overloaui in the precollegiate area because of a whole vauriety of responses 
to very legitimate social concerns. \ 

Many years ago, for example, at Columbia Professor Haurold Rugg sug- 
gested that scikols should respond t% social concerns, and he became 
labeled a pinko by the American Leg ion ^ among others, and was virtually 
run out of the country, v^ich was saying that schools should not respond * 
to social concerns. Today we see the federal government fiinding a variety 
of programs which respond in that way. I'd like tQ start with a few slides 
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to show you what I mecui by this curriculum overload or the patchworTc cur- 
riculum. You've heard this story. Federal funds have provided a small 
series of grants in response to the very important need of multicultural 
education to encourage a more pluralistic approach in oxir society. That 
clearly is a response to a social need. Environmental education, related 
to our topic here, is funded by the federal government. The federal gov- 
ernment funds drug education. Consumer education, I thijpjc, is funded. 
Death education is another add-on since some think that it's, important. 

By the way, it has always been interesting to me to see the discrep- 
ancy between sex education and death education. When I was a superintendent 
we had a grand jury investigation when we introduced sex education. I 
haven't heeurd that kind of controversy surrounding death education. Appar- 
ently you ccui deal with how we leave but don't fuss with the pliombing where- 
by we come. Other pieces of the participants' cxirriculum include aesthetic 
education, caureer education, leisure education and moral educatipn. 

Larry Kohlberg says that that's not a separate course, you just sort 
of infuse that into all the subjects. That's what Ken Hoyt says about 
career education, and we' vealready heard that this is what you do, you 
just infuse in everybody a teacher of energy and moral and career education. 
Global studies is being advocated very strongly by a large number of organi- 
zations as a necessity in the present curriculum? therefore add on something 
somewhere somehow. There's sex for those who were waiting, cuid now leis\ire 
education — I've been on a >anel that is hard at work at that. The National 
Parks and Recreation Department has a good' project in leisure education. 

Now we come to a new one that we need to respond to because we're 
having high costs, insufficient energy. That creates what I refer to as 
the patchwork cxirriculum. Where do you stop? Are we at a point of overload? 
That's the issue I want to toss uj> to you. We need sdme kind of consolida- 
tion of the cxirriqulum, because I frankly don't believe that the idea that 
everybody is a reeuiing teacher has ever worked very well. Something that is 
everybody's res^nsibility is noliody's. We need to have a clear identifica- 
tion of where in the curricuklum these various kinds of concerns ccUi be^^ 
handled. I have proposed a kind of cluster like this, where learning skills 
are a whole series of experiences all kids have all the way through school. 
You have one series of experiences in health, physical education, and 
leisure, that everybody ought to have every yeair ratner than just patching 
on something now and then, emd all the people in the] school and community 
who oan auid something to that help with it. That's where drug education 
goes and sex education and leisure and fitness education and everything else 
ought to go. As for career education , vfhich doesn't fit in very well, I 
for one don't believe it is the organizing element of public education — 
that all of education centers around career education — some do, I don't. 
It?s a piece of the curriculum, but it's not the organizing element part. 
I think Freeman Butt's analysis which puts, civicism (as he caljs it) as the 
center orgainizing eleStent' of public education in AmericJk is a iiuch more 
compelling argument tha^n either caureer education or cultxiral plxira^ism. 
I would argue very strongly that t;he organizing element is civicism or the 
education of a responsible citizen. Cultural study , is a distinct need and 
is usually underrepresented in the curriculum. The aesthetic education 
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program that one of the labs represented here did, stcirted from studies 
*that showed that 10 or 15 percent of the graduates of public schools 
haven't had any credit whatsoever in the arts. , I think here is where you 
use the arts to teach about a few important concepts that we want td^^ransmit 
abput o\^ culture. 

Finally, we have sooietal studies — and this is where I believe we should 
develop a curriculim which systematically exposes youngsters to information 
and attitude awareness of all kinds We should use v^atever teachers have 
that capability, whether they 'are science or social studies teachers, or 
people in the cammanity. So I gu'ess my point is that if there j.s additional 
federal money to be «^nt, what we need now is help in" the identification 
of the key concepts. An<j that involves a model that has been much used 
which has the appropriate mix of scholars and public school teachers 
workin^^ on curriculum development. Bruner and others have clearly demon- 
strated that there are some concepts which cire more useful in teacliing tham 
others, and we should certainly be able to assume there cire some concepts 
about our ecosystem, about energy or whatever, which are more important, 
more useful and have a broader application than others. 



COUNCIL OF CHIEF STATE SOJOOL OFFICERS 

Calvin E. Anderson, energy project director 
Colorado Depeirtment of Education 
Denver, Colorado 



"W6rds: Words: Wbrdsl J'm so, sick of words." Isn't that what Eliza 
Doolittle says in "My Fair Lady?" Well^ I echo her sentiments. Words! 
Wordsl Words! This is mostly v^at we are getting in this v^ole area of 
energy and energy curricxilum. Never has so much been promised and so little 
delivered 

r-" ' . ~ 

Th^ree V^^s ago dn Colorado a group of 15 teachers put together — in 
one week, 'and with no extra pay — a K-12 energy currijttlum guide. I'm very 
proud t€> say it is still considered one of the fines^^nergy curriculum 
guides in the country and only two weeks ago an additional state requested 
permission to reprint it. Why is it good? Because it was created by 
classroom teachers to be used by clsissroom teachers. It contains the 
essentials of energy developqent and conservation with practical activities 
and a hi0i degree of classroom usability. 

How was that possible? Local school districts loaned us the talent 
and these very insightful people did not reinvent the wheel. .They Merely ^ 
put relevant material in focus. That was three years ago. These .were not 
words — this waa acticm. 

Recently, the federal government gave all states energy con^rvation 
money. If it wats the intent of Congress to use a substantial portion of 
these funds to educate future generations on the need for good energy - 
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management, I suggest the bureaucratic guidelines stopped this. Even the 
specied funding for energy conservation in education (EPCA) has been mis- 
placed in many states and its eventual impacts on the education of the 
American is, at best, very suspect. 

These are more of the "words, words, words" that are substituted for 
action. 

With the iack of federal support for a continuing sound energy educa- 
tional program, ^diat can we as professional organizations do to fulfill, 
ou^ roles as educational leaders? I see five eureeis of immediate concern 
where energy education could be effective: 

First, we must unite in ooomuaicating our ideas cmd concerns in energy 
education* This meet^ng^ is a good steurt. We must be willing to -assist 
each other emd biiild on each other's progress. We ^have the nucleus of 
this network now^and a number of states and professional organizations eure 
keeping in touch amd updating each other and sharing materials. But we 
want you atll to join us. We don't have laoney — but we do have the interest. 

Second, we onjst be lesd concerned about the historiccQ. causes of the 
energy problem and provide viable options and solutions. ^ Let us not\^ stop 
dreaming about the yeeu: 2000, but let's put increasing emphfisis on 1978, 
•79, ana '80. 

c 

Third, let us motivate teachers to. include energy education in all 
curriculum areas to enhance student awai^eness of the problem. - "Add-on" 
.courses have never been popular with teachers, but placing to en^hasis op 
energy education in math, English, career education, and^ in every curr^culco: 
nook and cremny is one positive answer. For instctnce, students can r€(ad 
electx^ical meters in math; discover aspects of .^energy conservation related 
to mauiy professions in career ed, and study the economic is^ct in social 
8t)&.es. The possibilities are endless. Energy education will fit and it 
does have relevance! 

Fourth, let us limit the curriculeu: research. What needs to be done 
is to tC)6e existing know-how that n^y of us' have developed in various 
parts of the co\intry and put it to practical application. What we don't 
need is 9ore delay in getting it done. 

Fifth, let us put forth a plan that creates an energy action force in 
every region of every state. A good beginning for this action force is to 
ose the school as a symbol of a good energy leiboratory. This means losing 
the, school ats a living curriculum and extending it into home and businesses 
of the cooDunity. By using the resources of the schools we can train 
senior citizens, boy and girl scouts, members of the 4-H cliobs and local 
service groups to make their conmunities living energy > laboratories . , 

Too often we treat wise energy usage as the province of a special 
few. If we are to resolve our energy dilemma, then we must develop case 
studies on these conminity action laboratories and constantly ev2tluate 
their effectiveness. 
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We in education have the rare sOpportunity to affect history. , We must 
not fail. If, indeed (as President Carter stated) the energy problem is 
a moral equivalent to war, then we in education must organize for the 
battle before us. In Colorado, we have attempted to do this, axi^re have 
had some excellent results. We have been able to save school dMbricts 
money on their energy bills and provide the students with instructional 
materials. ^ 

Here are only three of hundreds of examples of what we have uncovered 
in some of our school districts: • . ' 

Jn one district we determined that when they turned on their football 
lights-4t cost them $400. They are considering day games. 

In another school we found they could replac^ the incandescent gym 
lights with mercury vapors and they would not only get a much brighter gym 
but would save $700 the first year, after installation. 

\j 

And our continuing need to train operating personnel was mad^ abundantly 
^lear wlien we discovered a custodian oiling the thermostats weekly which 
threw the entire system out of balamce^ 

In Colorado, to provide an effective energy awareness program, we 
provide, on call, energy training audits in v»^ich we instruct people in 
good energy management. 

« 

Colleges, universities, and public utilities are .an integral' part of 
our energy awareness program including the development of classroom 
strategies. - ' I 

1 

Working against a largely apathetic public, we are mckking small but 
significant gains in this vil^al educational process. Where there has been 
support by those in. charge, the results have been dramatic. 

We ^elcomt any^ and all federal agencies to join us in our education 
of students, school personnel, cind citizens on effective use of energy am 
conservation — we would even welcome SMj^fiinding. Those of you present 
who remember the pioneering efforts of *»e Interstate Energy Conservation 
Leadership workshop series put on by states, will remember that such 

a network can work, cam have practicax^esults, ar>d can lea^J to quality 
energy educational programs. 

1" will volunteer the Colorado Depcurtment of Education as a focal 
poinV in such an activity. ' V_ ^ , 

To say that we must educate ourselves for good energy us^ge or perish 
is a little more melodramatic than the facts warrant. To say we must have 
a strong 1%r\ergy education program for our children or watch a steep decline 
in our living standard is more realistic. ^ 

The rising costs Of energy are being treated unrealistically by 
educators^ This cost is affecting the education of our children. This 
silent crisis will prevent the introduction of any new programs unless it 
is dealt.with at once. * 




In 1976 this rising ,cost of energy in the schools was equivalent to 
the potential of 43,0p0Lteachin9 positions in the United States. 

Of what value is a well-deye'loped energy education program^ if there 
I9 no one to teach it? 

Energy conservation has now become education conversation. The lamp * ^ 
of knowledge bums^oil emd without it, it piay go out. 

So let us hlttre an end to the words. The role of oxir state department 
of :education — and yours — is cleetr. We must take the leadership for a 
positive energy education program and get on with it. The otliers will 
follow. 



COUNCIL OF^THE GREAT CITY SCHOOLS 

Edward S. Foster/ Jr., member 
Toledo Board of Education 
Toledo, C^io 



The jnarpose of this conference xwst be to illuminate the cataclysmic 
events of cwlr day—and to anticipate those of tooaorrow so that we may develop 
plans of action and not merely be forced to react to events as they occux. 
Hopefully we can develop some alternative programs so that we can have, some- 
^ flexibility as we are forced to deal vith the unpredictable aspects of our , 
fixture problems. One exan^le of such unpredictability would be the weather. 

For schools there must be two atspects in this planning: 

1. Develop plams and establish priorities for operating a continuing* 
educationad. function in times of limited resources. 

2. The development of a curriculum which will prepare the youth of 
today to live in the tiiaes of change we can see looming on the 
near horizon. - * 

A recent 2-1/2 year study by the Workshop on Alternative Energy 
Strategies at MIT reported: ^The free world must drastically curtail the 
growth of energy use and move massively out of oil into other fuels with a 
wartime urgency. Otherwise we face foreseeable catastrophe. The margin 
between success and failure in the 1985-^2000 period is slim.** 

Certainly, as we look adiead, we can see energy being a near-term 
focus of confrontation and conflict domestically amd internationally. In 
1973 %fe imported something less than one-third of our petroleum require- 
mexits. A recent Transportation Department report^ stated .that we used 
gasoline at an average rate of 7.1 mb/day (million barrels per day) ^in 
X976 — a 4*9 percent increase over 1975 usage. This increase in the rate 
of 'usage will give a doubling time of about 14.5 years. This comes at a 
time ^en many are estimating that oil demand could exceed supply before 
1985 • 

V 
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However great the impact of energy may be, it would be a mistake to 
CJonsider this the only problem area we must confront in the near future. 
The problems we face are much broader: Vte face a total worldwide resource 
shortage and imbalance. In a series of articles in the Bulletin of the 
Atomic Scientists (Jan., Feb. & Mar., 1976)^ Wile Benoit j^sked the question 
"In the coming age of shortages, can America last smother 200 years?" He 
pointed out that the "age of plenty" resulted from two events: 1) The ^ 
openirig \xp of vast new farmlands in the new world. 2) The large-scale^ 
tapping of fossil fuels which gave large amounts of inexpensive, concen- 
trated energy. However, in spite of the advances made by a few developed 
countries, the rapid growth of population has produced more half -starving, 
illiterate and ill/people in the world. A. World B.anH study indicated that 
there are scrnie 800 million people subsisting qn the ^uivalent of 30 cents 
a day. j 

However, in spite of its limited scope, the eneirgy dilemma does seem 
to have a couple of virtues. It is more imminent and recently there seems 
to be^more public awareness that a problem does existit — especially in areas 
v^ich experienced a bitter cold winter in 1976-77. The virtues seem to end 
here, though, because a large segment of the public — and apparently some 
politiciams — seem to be still possessed with an illusion of abundsince in the 
remaining supplies of coal and oil. And even among those who ^profess to see 
a problem, there is little consensus on how to confront and solve the energy 
problem effectively. 

From the point of view of those responsible for operating schools, one 
of the first matters to be decided must b^ the priority which schools and 
education will be given in-a time of crisis. At a time when we have a 
declining birthrate, workers are retiring earlier and people eure living 
longer in the U.S., schools stanid directly between today ajid tomorrow. 
Through education, workers can be made more productive — something very 
necessairy in a gerontocracy Where a smaller work force must support a 
leurger total population. 

\ 

Any judgment on priorities must be made on some sort of a cost-benefit 
basis\ Past performances must also be considered. Since I am more familiar 
with Toledo auid Ohio, I will rely heavily on statistics ' from this curea. 

^ • More effective use of fuels — and in Ohio we were most concerned with 
natural gas — can be made by chemges in heating routines and by building 
renovations aimed at energy use reduction. When cmparing the 1974-75 
heating season with the 1972-73 base year allocations, the following 
typical fuel savings were realized: 

Columbus City Schools 21.0% 

Elyria City Schools 27.8% 

Euclid City Schools 19.6% " 

Washington Local (Toledo) 24.5% 

Toledo City Schools 25.7% * \ 

(The two heating seasons were roughly comparable weatherwise. ) This is a 
pretty good record. 



V 
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Ftoa thD*' point of view of total gas usage, we find this sort of data: 

Columbia Gas of northwest Ohio, (1975 data) 
Type of usage Percent of total load Ratio of ResVother 

Residential 43.1 1.0 

CosaakBTcial 12 J7 - 3.4 

Indxistrial • 41.8 ^ 1.3 

Educational 2,4 ^ , 18.3 

One day of residential consuaqption » 18*3 days of educational usage 
thirty-day total school shutdo%m ^ 1.64 days residential usage ^ 

= $^.13 days cQimnercieJ. usage 

Dayton Power and Light (1974 data) 
^Type of usage " • Percent of total load » Ratio of Res. /other 

Residential 49.8 1.0 ^ 

Coamtoeiea 15.8^ 3 . 15 

Industrial 33.9 ^ 1 . 47 

Educational 0.5 ' 102.3 . 

One day of restdBUtial consumption » 102.3 days educatioi^al usage 
Biirty-day total school shutdoim, = 0.3 day of residential use 
^ ' =7 hpurs residential use , 

. s 10.5 hours industrial use 

East caiio Gas Oompamyy (1976 data) 
Type of usage Percent of tptal loaui Ratip of Res./ojbher 

Residential 46^.5 ^ 1.0 

OOraaerciiil 16.9 * • 2.9 

industrial 32.7 1.5 

§gilcation 1.9 25.5 

One day residentiatl use « 25.5 days school use ^ 

* i 

^ Thirty-day total school shutdown » 1.2 days resident iafl consumption 

s 1.8 days industrial consumption 

From this data it can be seen that 30 days total shutdown of schools 
would produce fairly minor chamges in total gas availad^ility. 

Moreover, mOst schools are not designed and constructed for easy cold 
weather shutdown. Plumbing was installed with^the assumption that schools 
would be used in the winter*-and thus heated. In Toledo, if we were to 
totally close-down our luge high schools, we would have to blow water out 
.of mamy lines — or put antifreeze in these lines. We estimate the cost at 
a minimum of $10,000 to $20,000 pet building. ' ^ 

^ / ^ ' J ^ 

The alternative to total shutdown sould be to keep buildings heated 
to a maintenanol» level of say 450 p (7^ c). It is difficult to maintain 
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this •temperature uniformly over large older buildings and our experience 
in Toledo during shutdofwns the past winter was" that waterl in^ near outside 
walls on the windward side of buildings were subject to freezing and in two 
hi^ schools a total of over $50,000 damage was done to such lines. 

/ The body heat supplied by students and staff, heat from lights, motors, 
cfvens, etc. also contribute significantly in heating an occupied building. 
/Toledo City Schools were closed down for financial reasons almost all of 
/December, 1976 and heated only to the maintenance level of 45° F." They - 
/ w6re open for normal operations during December, 1975. Comparative fuel 
/ use data shows: 

Decariber, ^^-Schools open —32,081 MCF gas usage with 1015 degree 
/ ' days recorded 

^ .December, 1976--Schools closed— 42,795 MCF gas usage with 1214 degree 

days recorded 

I Thus, 19-6 percent more degree days, 33.4 percent more fuel was 

required^p^o maintain a temperaturl of 45° F. This would suggest that 
closing m^ls, but holding buildings at a^ maintenance level saves very 
little. heating. fuel. In addition, this does not take into account the 
increased use of,.Msidential fuel duetto the additional traffic in and out 
^ of houses when thF children are home. A study taade by the son of ^ one of 

our Toledo architects which checkej? the practices used in thermostat settings 

when schools were open anji closed also indicated that clos^ing schools was at ^ 

best a marginal fuel saving operation. . j 

On the basis of energy saving practices* and also energy use data for 
schools as a fraction of total energy usage, it would seem that radical 
changes in the school calendar would not be productive as an energy saving 
technique. Since schools do play such a vital role in our society, it 
would seem that normal school operations- would be indicated except in very ^ 
dire emergencies. * < 

problem of developing an appropriate curriculym still remains. 

. Schools must develop educational programs stressing resource conservatj,on. 
Eventually this training j;iust be integrated into the curriA^ilum a't^all 
levels--startlng with the yoxingest students ail5^|^tinuing through 
graduation. Schools must recognize and hfelp the public to understand 
the ito>lications of a world of finite resources and of the United states ^il 
as a Ifave-not natural resource country. There must be a recognition of 
the consequent limitations on economic growth as we know it today. 

However, schools cannot operate or educate in a vacuum. Sttqng and 
posit4.ve leadership must come from the national administration and Congress / 
, to set the proper national atmosphere for schools to educate the general 
public. to these newly emerging, realities. At best, it will be very diffici^lt 
to bring t^ general public to realize that a national goal of- resource 
, conservation pannot be accomplished by someone else's sacrifices, if the 
P prpblema of resource -conservation are to be solved, the* general public itiust^ 
accept the fact that sacrifices will be required of all' segments of our 
society. 
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It is equally difficult to get the public tor realize that some u ^ 
necessary measures are reelly not sacrifices, but at ^e inost inconveniendes. 
For instance, if fuel economy in cars were increased to 28 mi/gal througfi^ 
better design and maintaining the 55 mph speed limit, about 1.2 mb/day of 
petroleum could be saved. All that is required to accomplish this is to 
take more time in travj^l and to cu:ce^?t smaller, less luiairious and, perhaps, 
slightly less comfortable ccurs. ^ ^ 

Ultimately, our economic and social salvation will not be accompli€hed 
by conservation alone. While very necessary in the short, cun, conservation 
only lengthens the p^eriod of utilization of available resources — it does 
not increase the total supply. >^nservation measures will enable us to 
use the fossil and nuclear fuelsSMjd our othet nonrenewaj^le resources to 
buy time for the development of new renewedale sources of energy and other 
resources. 

Ultimately we must develop processes for using solar energy both as^ 
ai^ energy source and as a means of developing new supplies of raw materials. 
In addition, these new processes must be developed in such a way that they 
do not despoil the environment. In this process of developing new resources 
and lecurning more efficient ways for the utilization o_f these resources, 
public education can and must play a leading role. 

To be 2d3le/to adequately perform their educational and developmental 
ftinctions, urban school sysj^ems must have fincinCial support from state and 
federal sources. There must be general fund support as well as continued 
pcurticipation in sta^e and national economic incentive programs designed to 
endourage conservation and the development of new energy sources. 



FORUM FOR THE AJDVANCEMENT OF STUD] 
- Alan Ladwig^T president 




IN SCIENCE AND TECHNOLOGY 



Fonm for the Advancement of Stxadents in Science and Technology 
, Washington, D.C. 

Before getting into my' remarks, I'd^like to take a moment to explain* 
the purpose of FASST for those of you who are unfamiliar with our progrcun. 
FASST'is a nonprofit, educational orgamization working to increase student 
understsuiding of science issues, primcurily in the fields of aerospace, 
energy/environment, and biomedical technologies. 

)^ With the increasing import cmce placed on science 2uid technology injL 
solving ^rld problems, it is vital that students have a cleau: awcu:enes# 
of the issues involved. To help expaind this awareness, FASST works with 
both technical and nontechnical students to dembnstrate our availaO^le 
options, and the social implications involve in various science issues. 
Our programs include FASST* NEWS, a quairterly tabloid*; FASST TRACKS* a ' 
membership newsletter; a riew*^''»ervice for editors of the educational and 
c2Uiqpus press; conferences and workshops; ^and sponsorship of stud^t class 
projects and internships. fASST is an affiliate ot the American Association 
for the^ Advancement of Science (AAAS) and the Allicuice of Envirpnmental 
Education. * 



In discussing what I think our role and responsibilities are in terms 
^ of energy education, i will^ be sharing the views of how a national -organiza- 
tion for students sees its role. We see our role to be supplemental to the 
work a studeftt does in the classroom and not as activities to replace what 
teachers are doing. Because we are working at the national level and have 
^ the opportunities to monitor events relevant to energy,' we are able to come 
across information and programs that can supplement what the student learns 
in school, as well as give the student experiences in the "real world." 

Secondly, I believe our role is to discuss energy with a nonadvocate 
approach- I am sure that if you havf^ had the opportunity to attend many 
energy conferences, you have ieen exposed to numerous advocates of one sort 
or another. One group of people tells you ^ne thing about a particular 
energy situation, while the neajf Speaker says just the opposite, it is up 
to those of us in the education ^ield to try to bring order out of this 
chaos and help the student dearn how to evaluate this large amount of —what ' 
^ is often contradictory—material and to help them develop a framework oh 
which to makeMecisions. ' 

Thirdly, we see our role to be kept informed of the growing edge of 
energy research. The rapid advancement of energy research, and the dis- 
cussions by Congress of the National Energy Plan lead to new developments 
and new information which often 'takes time to filter to teachers and students. 
Therefore, we see it as our responsibility to be aware of these developments 
and disseminate this information through our communications network. 

A fourth' responsibility is to /lace energy in ajproper perspective, it 
is not jxjst another discipline'— it is something that surrounds every aspect 
of our life. We must develop programs and opportunities that will reflect 
energy through a systems approach. 

Our fifth and final responsibility is to, know our audience and to 
know what attitudes they .have. regarding energy. Perhaps instead of running 
around the pountry to conferences and listening to "energy experts," we 
should be listening to our- students and discover what they know about energy 
and how we can best help thei». learn more. jCn order to get to know our own' 
membership, FASST has taken a surji^ regarding the. proposed national energy 
plan. ^ This survey was distributed to all of our 1,200 members, with a 
26% return rate. The results of the siirvey are repoipted in the press 
release here on the front -t£U5le . A similar survey wiir be given to the 
delegates of the 30th National Student Con^ress--an organization of student 
body presidents and* officers. We will then be able to see if there is any 
signif icamt difference between the attitudes of students who have an ex- 
pressed interest in science and those who do not necessarily have such* 
ihterests. * ' - 

Time will not permit me to review the entire survey, but there Jl^ a 
couple o£ questions that will be of direct interest to educatojrs. When we 
asked what had been thetr most authoritative and credible source for energy 
information, publications of societies and associations ramked numij^ one, 
followed by newspapers; general magazines; government agencies; classes and 
textbooks; donfereqceai and industries and trade associations -ranked seventh. 
^When we -asked them' about their awareness of energy economics, 40^fcpidv:their 
:uriderstaijfti.ng was "<rood", 48% said -fair", and 12% said "poor". m% of the • 
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respondents thought. FASST should be doing something in the way of an 
education program on energy economics. 

,1 would like to close with three specific reconmendations that you 
may find.ftfelpful for your energy education programs.. I have here three v 
covers from recent issues of the FUTORIST magazine. One cover shows an 
••appropriate technology" type of environment; the second shows a floating 
city over an Arizona desert; ctnd the third shows the space colonization 
concept proposed by Professor Gerald 0-*Neil. We mention these because we 
IWve found that many pepple take energy for granted and l3o not really 
understand, for example, what the energy requirements would be for he^Ditats 
such as the ones on the FUTORIST covers. A class prooect might be to have 
the studisnt select one QfU>e scenarios described above auid determii^ ^vrtiat 
type of energy system coui3T!)a developed to maintain the society. ^ 

Another teaching aid that FA^^ has had much success with is the 
ERDA Energy/Environment simulate. We have demonstrated this device to 
thousands of students. * The d€w4ce puts the student in direct control of . 
energy production anci allocation/^?iaitiixg_the person playing the "game" an 
energy czar. It does em excellent job in explaining supply, demand, and 
what types of trade-offs must be made to meet our energy needs. 

€ 

The final resource that I, would ^ like to reccramend is the Energy 
Display System developed by. -Wie Center for Strategic and International » 
Studies. This three-dimensional display was designed to help people from 
all backgrounds to understand the energy situation — past, present, and 
future. The charts and graphs on the plexiglass sheets give t|ie student 

a very real perspective of - where energy comes from and how it is used. 

f _ 

In closing I would like to invite you to take our materials from the 
front table ax)d learn more about our organization. We axe interested in 
estaUDlishing more communication with professors and teachers aiKi hope that 
you will find pur mate'rials of interest. 



NATIONAL ASSOCIATION OF S^ONDAKY SCHOOL PRINCIPALS 

^Richard E. Bamberger, supervising principal 
Schodack ^Central Schools 
Castleton-on-Hudson , New York 



There is an old saying in education that it takes about 50 years to ' 
bring about a complete change in schools after a hew idea has been 
introduced. Although this saying is obviously an exaggeration, it does , 
set the ^one for my discussion concerning education to confr'ont the energy 
dilemma. 

Three factors make it difficult to*educate people concerning the 
energy dilemma. First is the knowledge ^at educating people to change * 
their values is the most^ difficult kind of education. Second, we must 
consider the continuing lack of agreement £dx>ut the immediate existence of 
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an energy crisis and its severity. And third, changes run counter to the 
^traditional educatidn which the parents and grandparents in a ccOTWinity 
experienced in school. And people e^ect schools to be like the schools 
they went to. ^ " . ^ 

Making a change in any traditional curriculiim is difficult enough, 
but what is even more difficult is to bring about a change in the yalues 
of people. When we discuss the role of education in confronting the en^fgy 
P?5^i2}' St* talis, about encoxiraging the majority of people to re- 

exSERe and change their values. Por instance , people must examine whether 
or not it is n^essary to live in the ^suburbs and drive to work alone in an 
energy-inefficient ccu:. Is it necessary to live in a single house in the 
suburbs? is it indeed" a, right for a man and woman to have as many children 
as they want, or will^'tlie Jcnowledge of the problems in energy bring about 
a lasting change in family size as is suggested in the book Itonent in the ' 
Sun? will, people chinge their i5esire for and use of energy-wasteful 
appliances? And, will t)eople change their habits of going a\<ay hundreds, 
and even thousands of miles on vacation to get away from it all? Can we 
^.really teach people about the future so that they will experience a 

vicarious future shock before the absolute future shock of loss cJf energy 
whidh many experts are predicting? 

Another question we must consider is vdiether or not there really is 
an energy crisis. According to a full page of the May 27 issue of thS Wall 
Street Journal , this question is a very real*one. An c^rticle covering 
several columns of that page was called "Selected Readings on Energy." 
The article begins with this statement:. "The following is a selection of 
readings on the alleged energy crisis." Eaqh of the selected readings 
stated cAtegoriqally that there is no energy crisis or presented serious 
questions about the energy crisis. I must point out that a fev stated 
that the crisis would be, averted if the price ceilings on oil and natural 
gas were eliminated. On June 8, another article ^n the Wall Street Journal 
by the director of the Cornell University Center for Radiophysics and Space 
Research presents the possibility that if the carbon which exists in the 
world has come from hydrocarbon gases and oils in the interior of the 
earth, that we would have an equivalent of a fuel supply that would last 
20 million years at our present rate of f^iel ccaisumption. Although the 
technical aspects of this article escape me, a^ non scientist, i use this 
illu3tration only to show that there is not un2uiimous agreement that there 
is an' energy problem. Add to^ this the full-page local newspaper ads* and 
the television ccbmercials which glamorize and popularize the large energy- 
inefficient caurs as if the ne^ed'for energy conservation is* the figment of 
the intellectual's imagination. We then see that indeed many people 
question the existence of an energy problem .as is demonstrated by the 
increase in sad.es of^hese large cars. 



E^es 
Ldf^to 



The third probldiWo coftsider in bringing about change is the fact 
that people, py and l^urge, expect schools ^to be the same as the schools 
they attended(. The current backlash o£ opinion concerning such things as 
electived, driver education, sex education, and other programs causes 
p€GpiB in small, conservative, nfral areas to. proclaim that the schools 
are really not teaching vrfiat they should be teaching—the basics (reading, 
writing, and math) . Aside from the obvious lighthouse >6chool districts 
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in the United States, there are the many niral schcx)! districts, and decaying 
i^ex c^ty districts in which education is at a standstill or has becOTie 
justyftnatter of babysitting and keeping students quiet. So when we talk 
aboxA chamging a curriculum^ we must recognize that there are many diffi- 
cul^es and much resistwce working against change. 

One more pessimistic point of view before we look ahead with scxne hoj^ 
The energy program which President CeUrter proj^sed to Congress is not really 
an energy program, but rather^ ^he fi rst step in a pftogram of conservation, 
in tune with what the majority oi*us at this conference believe — that we 
must conserve energy, that it cemnot last forever. But we all ki5?w wjiat is 
happening to that program.' Several' sections of it sure apparently dead or 
in serious trouble because they sure controversial and because there has been 
much lobbying against certain aspects of the program — for instance, the 
failure of ^incentives* for buying non-gas-guzzling caxs. 

After all this pessimism, I do believe that it is BOSsi±»le to develop 

programs in schools which can^effect changes in people. Our school. Maple 

Hill High School in Castleton-on-Hudson, New York, has a good example of 

that kind of program. With the help of - a $30,000 grant from the federal 

government, our/high school planned a course in environmental studies. As 

principal of the high school at that time, I worked closely, with foxir 

tea9her& from vaurious disciplines to develop the concept for the program 

•which we documented in our proposed, for federal funding. The project 

summary says in peurt: 

^ • * 

'"Basically, tftxe ecology project proposal intends to ^fauailiarize high 
school students with the ecological ch^ix^cteristics amd probL^ns of the 
inmediate conmnmity of Castleton-on- Hudson J t:he adjacent river", nearby 
tirban,and rirrad eureas. The course will be granted three academic credits - 
by the local high school, will begin for the first time in the aymmer of 
1972, amd will combine the distilplines of the sdience, social studies, 
health elnd English departments of the high school. ' The eii5>hasis Of the 
course will be on the f ieldwork which will iake students out of formal 
classrocmi situations auad require them to actually involve themselves with 
their environment. 6asi€ field experiences will include a semi -wilderness 
can^Jing experience, studies of the Hudson iUver, direct encounters with 
urban blight amd community action projects to encourage such practices as 
waste recycling, zoning and sewerage facilities for the town. Other 
projects of equal importance will be air pollution studies, soil studies 
auid solid waste disposal studies. Academically, the students will read 
widejy in ecological literature, political action literature and ecologiccil 
science' and experimentation. Furthermore, amticipat'e that students 
will benefit from direct contact wfth consultants who are experts in 
specialized areas of ecological interest. The combination of fieldwork 
and academic study will produce students %^o will be able to wor.k with 
community groups as leaders, teachers, amd political activists. The 
ultimate goal of the project is to change ecological values and, practices 
of the students and the community and to bring the students to an ap- 
preciation of their surroifidings thr'ough direct experience in sound edo- 
logical experimentation, practice amd politics." 
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The philosopKical basis for the oours^ mpiiasized a change from* the 
traditional classroom to a project-orient^'^ program and waW described in 
the proposal as follows: / 



TO MOVE FROM - 



-40-minute classej^ 



TO MOVE TO - 



* 

-at least one 120-ijiinute class per day 



-class enqphasizing one discipline -dlass utilizing four disciplines, social 

studies r sajLence^v health, humanities 



-teaching t 
texts 




.que^^4ominated by -learning situation enriched Jby consulta- 
* tions %d.th experts in areas" such as 
preservation of forever-wild suTeas; 
impact of recreation oh wooded areas 
and euiimal and plant JLife; the psycho- 
logical effects, of iwiise on Annans; 
food additives; tax^^tion structures 
\J:onceming Industrie^ rental properties, 
mobile homes; prerait coiidition of ' water 
resources in the Qastleton-Schodack cireal 
. architecture and renovative building^ 
• the legislation that exists ^concerning 
' the envirpnment/ imiltipi# housing de- 
velopments? community developioBrvt 



-classes dominated by'teeurher 
talk V 



-teachers assuming ^e rol 



earner 



-learning confined to the in- 
interior of the school building 
or grounds 

-students studying material 
alien to their sufit>undings - 
such as taugas ahd timdra 



-f ieldwork in Castleton and. its environs 
comprising 33 to 50% of the course 



-all projects directly related to the 
students' immediate environs cuid concerns 



-investigations. that are arti- 
ficial and contrived (such 
as protozo€m success in an 
aquarium) 

-all cleiss members doing the 
sane work at the same time 

-classroom discussion of polit- 
ical, process 




-investigations suggested and identified 
by sttidents, amd cooamunity 'participants 
which au:e related to the community's 
ecological problems 

-learners extensively involved in proj- 
-ects on individual or small group basis 

-learner involvement in local politics 
by attending town board meetings and * 
, reporting to the Moor's offic^e on 
project progress 
j[ -joining with town people to form polit- 
ical pressure groups 
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-textbook learning on legal 
process 



-being told sJoout responsible 
citizenship 



-being xinawaure of retail t)rac- 
tices which are ecologically 
and econcmicedly unsound (dis- 
poscQ>le bottles, packages 
packed inside packages to be 
packed inside bags) 

-holding opinions wit^»ut foun- 
dation h^^' 

-beliefs th^ all change 
and gr^i^ is good 

-enga^iiig in mindless recrea- 
tion 



-learning feo^use the law, and to inter- 
pret the law and to write laws on the 
expert advice of oar local officials . 
and State Senator who reside within the 
community 

-taking responsible political action by 
running a campaign -for the improvement 
of the locad environmental tragedies 

-becoming ecologically enlighjtened con- 
simiers (we pay for all the packaging 
and so-called conveniences) 



-reading relevamt materials \diich dis- 
cuss the diminishing qualities of life 

-dangers of megadopolis aind mass societies 



-creative use of humam talent and natural 
rescfurcds " ' 



-the idea that present estab- 
lishment is evi'l 



-beliefs that government 
agencies must do all 

-belief in truth in adver- 
tising au)d mass media 

-cour fires that "end in June* 



-a course of limited impact 



-investigations of so-called. Utopian 
philosophies, their good aind bad features 

-investigations of how present establish- 
ment can be made to work for good 

-realization that 30 people can change 
their ccmiminity 

-dangers of thought control 



-providing lasting experience on the 
process involved in solving human 
problems 

J 

-a course^ ^ich by its design will 
dramaticatlly affect the teachers, cc^- 
munity members, ^tudents aind most im- 
portemtly serve as a model for towns 
and locales %^ich have siinileu: envi- 
ronmentad problems because of proximity 
to dense population aireas 



With this philosophical,, approach to the course auid with federal 
funding, we began the course in August, 1972, with a week- long camping 
conference in the Adirondacks near LaOce Placid, at v^ich time we helped to 
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set the goals with the students. Acconqplishments that year when there 
was obviously a Hawthorne effect, and in succeedincr years have" brought us 
to the realization that we can effect change in j^ople's values by involving 
people in experiential situations after they have, gained a degree of cog- 
nitive understandings. We were not totally successful in ^ this respect, but 

^clearly our success was greater because of this course than it would have 

'"been in the typical classroom. r- 

The acccmplishments of the class are too numerous to detail. Some 

examples of its success should be mentioned. The class has sustained a 
recycling program for five years. Once a month paper, glass> and metal are < 
recycled at the hi^ school. This recycling program is the only one in the 
Albany, New York area at the present time. The clc»s continues water and 
-soil testing for local residents and monitors tl^e local streams and the 
Hudson River. The class has held membership on The Capital District Trans- 
portation study Bicyle Task Force, Jthe Schodack Conservation Advisory 
Council and several other environmental planning groups. Members of the • 
class teach environmental studies in the district's elementary schools. 
The class has worked^for several years to construct a mini-park on a hill 
overlooking the Hudson River, a study-eating area outside Maple Hill High 
School, and several nature trails in the wooded areas around two of the 
district's schools. The class publishes a quarterly newspaper on environ- 
mental problems which is mailed to all cOTmunity hc»nes. The members of the 
class have also prepared numerous slide and videotape, progriins on local 
environmental problems for presentation to local groups. ^ 

I am saying what is obvious to you, that we leeurn by doing instead of 
learning only by reading, listening, land seeing. But I must also add that 
it is very difficult in a public school system to put into effect the kind ' 
of curriculum which we believe is most effective. The problems involved 
in the environmental studies course w^re and are many. It has been and "is 
still difficult to get the majority of students, and sometimes even teachers, 
to attend those evening meetings, to do the extra bit of work after schooi, 
to make arrangonents for that bus to take the people on a field trip, to 
get that speaker to come to a small school many miles from his place of 
operation when there is no ^x^n>e money for an honorarium, and to get 
people actively involved Jii projects v^ich cannot be solved or accomplished, 
overnight. To make a program such Wthis effective requires great dedi- 
cation on the part of teaclTers, a very^supportive administration and hope- 
fully board of education, and extra money. These^~€Kree elements — money, 
supportive administration, and dedicated teachers—are difficult to find 
anti keep together because something like our course in environmental 
studies and something like fenergy education are controversial and we all 
know that' controversy shortens the tenure of administrators, cools the 
enthusiasm of some teachers, and dries up the source of money. Programs 
like ours don't happen in aX school districts, and will require great 
local, state and federal aj|ppliirt. 

/ '\ 

To make even a beginning in educating people concerning energy will 
require money. I beXieve it is obvious that the federal government must 
financially support energy education. One way it cam support energy 
education ia by sponsoring a series of summer -institutes throughout the 
nati(^ similar to those set up by the National Science Foundation in the 
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last decade to help retrain teachers frtwi all levels and from all disciplines 
so that they would be able' to infuse units concerning the energy problein in 
their own classrooms. Administrators must also be educated to th^ problem 
in these institutes. Other community and youth leaders frcwn such organi2ia- 
tions as scouting, and county extension, would profit from these summer 

institutes. The^j^ew York state Education Department has developed infusion 
curriculum units concerning the envirorment and energy. Teachers from our 
school wre among those from six school systems in New York State ^aho wrote 
these infusion units, and in addition to the separate course in environment 
studies, mai\y teachers in our school are using these infusion units in their 
^^clausses. But 'these curriculum units are gathering dust on shelves in many 
^ schools. This program of suinner institutes would be a beginning and would 
spur people on to use units already developed. Even though these summer 
institutes would be a hit and miss program, they would establish the Carter 
administration's amd hopefully Congress' dedication to the idea of energy 
education. 

But in order to do a more thorough andLasL complete a job as possible 
in the field of energy education, I recommend that the federal government 
set up a Conqprehensive Employment and Training Act program for teachers who 
would become teachers of energy. This program, which would be like the CETA 
program, would provide higher salauries than that program, and would provide 
es^loyment for many professionals who are currently unemployed ±n the- United 
I States. These people would be trained. in energy education centers which 

would be set up in various centers throughout the United States. This 
training would take place only ^ter a school district in the United States 
had requested such a progreun and had selected a teacher from among a list 
provided by its local county. After- the school district had selected a 
^rson, he or she would 'be trained at one of these centers and then would 
spend the next two academic years within the school system teaching teachers, - 
students, peurents, and conmunity groups about the energy problem. Jn ad- 
dition^ this coordinator would be required to set up special programs in- 
volvii^g teachers, students, parents, and p^ple from the ccHmunity so that 
the impact on these people %*ouId be greater. Studying the cost of commuting, 
the cost of heating poorly insulated homes, the cost of living in separate 
? dwellings, the cost of . going on f ar ^istant vacations, the cost of archi- 
tecturally energy-expensive schools Jmd other public buildings are just a 
few of the experimental situations which could be addressed by groups within 
a school community. This coordinator would be the gadfly to sting people 
into awaureness auid Involvement in the problems of energy use.^ T!he cost of 
such a program seems enormous and it is, but in coaparison with unenqployment 
costs, welfare costs, publiq works costs, ax)d CETA costs, it does not seem 
so great. With such a massive program in the United states, we could have 
perhaps a greater impact on education tham was accon5)llshed in the area of 
the teaching of science in the last decade. The combination of federal 
coflmltment in the form of money and local Involvement is a combination 
which has the greatest chance of success in addressing the present. energy 
dilemma. ^ 
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NATIONAL CONGRESS OP PARENTS AND TEACHERS 

4 ^ Ann P, Kahn, secretary 

National Congress of Parents and Teachers 
Chicago, Illinois 

Two questions are '^pernost in the minds of mo^t parents: in the coming 
years, will schools be able to maintain complete educational programs without 
the widespread and severe interruptions and school closings which we experi- 
enced last winter? Also, can schools reduce the alarming increase in energy 
costs that are consuming an ever-increasing portion of the educational budget? 
MeitJier can be answered positively, unless supplementary federal funds are 
.wailable to help local school systems adapt present and future physical 
plants for greater energy- and cost-conserving controls. 

During last winter's fuel crisis, schools provided one of the prime 
P%ths to jwblic consciousness-raising 6h energy conservation. Temperatures 
were lowered drastiqaaiy in schools, even when shopping centers proceeded 
».with business as usual; parents were reminded to diress children in heavier 
cldthing so that they would be ccanfortable in cooler classrotMis; schools 
tooJt, seriously the need to keep doors and windows closed, to switch off lights 
and to be sure that areas like hallways were kept at minimum lighting levels, 
oonsisteint only with safety. The constant dialogue about energy savings be- 
tween famUies and schools made parents aware bf the need to conserve energy 
in their oi^ hones. And yet parents still saw considerable interruption of 
school programs in many parts of the country, and a loss of school days that 
has been difficult to make up. We became aware of a challenge to find ways 
of using less^^energy and still being able to keep the schools operating so 
children would not fall behind in their education. The greatest barrier to 
meeting tha^ challenge is the skyrocketing cost of energy. 

Aaeriigan School Board Journal , in a recent survey ^ found that 
school districts at the end of only seven months of the year had already ex- 
hausted their yearly utilities budget and that even using school conservation 
?|a5a5es_iinA±ch thermostats were lowered to 65 degrees in the daytime and 
55 degrees in the evening, costs rose in some systons more than 150 percent. 
A study by the American Association/ok School Administrators indicated *'that 
the rise in fuel costs between 1972-73 \nd 1974-75 alone represented suffi- 
cient funds to cover about 43,000 teachW positions. 

Parents and taxpayers are feeling the iii5>act of rising fuel costs at a 
time idten inflation is severely straining- the ability of local school systems 
to adequately fund even the normal school budgets. Ctosts for all education 
bluets continue to rise, at the same time, over half the proposed school 
bond referenda are being defeated. Pressures of rising school energy costs 
are occurring at the same time taxpayers are attenpting to meet these same 
economic pressures on their family budgets, and school systems are, therefore, 
unable to make up the differences by voting additional local tax revenues. As 
a result, parents and school boards have become aware that funds intended for 
classroom use are diverted, by necessity, into energy costs. And there seems 
to be no end in sight. 




Further aggravating the problem is the declining enrollment in many 
school districts, resulting in less construction of new ajnd more energy- 
efficient plants. Ijistead, schools face this energy cost crisis burdened 
by older buildings with inefficient heating systeiois, little or poor insula- 
tion, aging and unresponsive temperature controls, and a myriad of other 
problems vrtiich are wasting both. energy and educational funds. 

Direct assistance to school districts is peeded to enable them to 
restore energy efficiency in their school buildings and 'thereby to cope with 
the continual drain on educational funds now being siphoned off into utility 
costs. School efforts to update older facilities for greater energy effi- 
ciency ceuinot take priority over educational needs, but the financial future 
is grim unless schools can put energy needs and costs into reasonable per- 
spective.- * 

There axe some areas where demonstration grants and additional research 
ought to be considered. It seems clear that more flexible patterns in school 
scheduling are in order to reflect local climates and energy *Semands . The 
present pat tems_ were born out of a response of school systems to agrariam 
needs to haJe children at heme to help during the growing season, and reflect 
times, now past, when energy was aibundamt. Neither fact is true nationwide 
amy longer. A conscious effort should be made to feed these altered ciircum- 
stemces into the determination of school scheduling so that we are using schoo^. 
plants during the times which require the least energy resources. TotaJ. school 
time requirements can -reflect local climate conditions when the least heating 
or cooling is required. Some systans have changed their dates of opening ajid 
closing, as well as vacation periods, and this should be further encouraged as 
a responsible use of limited energy resources. Our life-styles must adjust to 
a period of scaurcity and high cost rather tham abundance amd waste. We need 
new long-term patterns of energy usage, and at the same time, deal with the 
immediate crisis situation. 

As paurents amd as school policy makers, we need better data on which to 
base our decisions regarding school use of energy. Is i^ cost or energy saving 
to Close schools during harsh winter? Some of the data coming out of last 
winter's school closings indicate that no appreciable energy saving was made by 
heating at-minimum operational levels schools that were empty of "body heat." 
-^In au:e4s where there is a push for yeaur-round use of schools, there is jio clear 
data that relates energy usage and costs to this approach. Some of the federal 
legislation being considered puts schools in a low priority level should a 
severe shortage emerge again. this winter, yet it is questionable v^ether most 
citizens would rank school facilities beneath these higher priority uses. 

If parents and children are aware of and truly believe the predictions 
of energy s^rtages we face as a nation, we will be making a big step forwaird 
in the solving of that problem. But we continue to hear conflicting predic- 
tions and see continuing^/ commercial emphasis on the use of energy for m^h more 
frivolous purposes.^ Schools and paurents will accept the seriousness of the 
situation on!^ when the problem is honestly defined and the proposed solutions 
nationally applied. 



NATIONAL EDUCATION ASSOCIATION 



A, Donald Blakeslee, co-chair 
Standing Committee on Instruction 
^ and ProfessionaQ Development 

V ^ National Education Association 

Washington, D.C. 

As r sat and pondered the assigned topic, '^Practitioners Discuss Their 
Hole and Responsibilities" in the^ energy dilemma, I couldn't help being a 
. little pessimistic. In my mind, I qu^^y reviewed the past five years or so. 
and considered the topics that have come down that proverbial pike and headed 
straight toward teachers and administrators in the k-12 sector of the educa- ' 
tlon picture. 

^^^^ started with modern math ahd included bilingual-biculturai 
edixcation, accountability, behavioral objectives (cognitive,, psycho-motor and 
affective), mainstreaming, integration, alternative schools, open classrooms, 

; "back /to the basics," ungraded schools, career education and experience-based 
caree^ education, environmental education, in-service education, child abuse, 
drug abuse, functional illiteracy, drop-outs, push-outs. Title IX, Title III, 
Titl^ I, performance-based education, sex education and early childhood educa- 
tion. I stopped. I thought that in view of all these aforementioned items, 
perhaps I had best just come to this conference and say to .all the great minds 
and planners here assembled, ''Get in line, fellasi" or, "Hey, just pass us by 

^n. this one, okay? Vte're already pretty busy." 

\ J HowevUr, I knew that such a response would not nor could it suffice 
bi^usey after '^Jy^he^^Jjistitv^^ jpublic education ^n this country must 

b^esponsive to the demands of the society vrfiich sustains it and vrtiich it 
seeks to serve. True, perhaps the American public may not be screaming yet' 
for energy education, but it generally takes a v^ile for the public to make 
known its feelings and register its demands upon its' schools.* 

Anyone who has takfen even the slightest opportunity to consider it 
knows that energy is indeed a dilemma and- sooner or later the'^public will be 
heard on the subject and ultimately the schools. In addition, even though 
the present public hasn't gotten as exciteci as it might, we in public educa- 
tion by the nature of the clients we serve— the children— must cast an eye 
toward the future and that means coping with the ener^ dilemma. 

It would be most presumptive on my paurt to attempt to d^escribe as an 
individual or say urtiat the role of the practitioners in public education, 
K-12, should be in facing the energy dilemnfei. It would aJLso be rather ironic, 
since my everyday life as a practitioner is pervaded not with a shortage of 
energy resources but an aOmndance, as energy developers bring to m^ school 
system overcrowded classrooms and a highly transient student population as 
they change th^ landscape of Wyoming in search of coal, uranium, oil axid gas^ 

•Hi 

Consequently, I have but words of caution from a K-12 point o^-view ^ 
which I can voice to this assembled group and auiyone else ^o will be involved 
in defining^the role of the K-12 segment of education as we all face the energy 
dilenna. * U 
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First* -the public schools cannot nor should they accept the burden of 
this piroblem alone. ^ The "dilemma" is too large. ^ Th^ complexity of ' life in 
Anerica^oday cannot t>e denied" and certainly the public schools as presently 
structure, managed' and'' financed cure a^lready taxed almost to the breaking 
point io the fape of the demands placed upon tl^am as I inferred -in my pcirtial 
laundbry. listf^n my opeiltng commentls • ~ 7 * * • 

Consequently,^ cuiy role defined for public schools must face the realit^ 
of the existing sj,tuation and either be compatible with that reality or include. 



provision for certain •re^truc4u:pi;ig for the ^iiw^lementation of that role ^ When 
education is mentioned i<i almos'b any conte;^/ tha American public* all too pften 
„ thinks only of ' the K-l?*segment ?>f *%<^^tion and piles one e3Q)ectatiori upon- 
another.. Hopefully, ^any 'plains for faeitAng* the^ energy dilemma will carry this 
message. / . * 

Second,, if the years of atteig^ts ihnovjatipn- and change in p\iblic, 
schools have done anything' except fi^end money and frustrate, they have taught 
one single fact. . Th^t is this: If", any plan of kttion is to ingpact upon 
children or be most effective in th^>lassro<xn8 o5 this country, classrocxn ^ 
tethers must be involved in th98e plans from inception through development 
'""aiid evaluation. This seems so very fundamental to 9ie but it so often escapes 
the thought^of others, caassroom teachers have expertise.. They, can concep- 
tualize. They can contribute fr^ th^ir rather in^xjrtant gifaaistand seat. 

Befote any planners or whoever it' is that will be defining the role of , 
education in the energy dilemma do their things I strongly suggest they go 
spend a day or even an hour in a third ggrade claissroom or, a high school 
chemistry class and see yAiat it is like now — not how they remember it. While 
you are there etak the teachers how they would approadh^ the energy dilemma and , 
%that they think their role is. If they have time between their teaching 
duties / playgroiind duties, collecting money duties, curriculum meetings, meet- 
ings to develop criteria for performance-based education, meetings with parents ^ 
in-service meetihgs, they will tell you. 

Third, I personally sm no plan of action in fa^Lng "the dileimna" that 
doesn't call for some sort^n^ confrontation between 'Revaluation of our 
TOciety's current valxaes which have been acquired from an energy-rich past and 
' those values necessary for life in a limited energy future. To most of, you it 
is not news that the whole matter of values and public education has been and 
can be a rather gticky subject. Existing efforts at value clarification are 
really quite meager cast ^against the total picture. Consequently, if the rol^ 
of public education, K-12, is to include examination o£ values, let our col- 
leagues in teacher preparation be alert to the need as they examine their role 
in preparing new teacher;s and aiding in the professional development of others. 

PUthermore, if value examination, leads to change; someone might prepare 
' the American public to accept public education as a change agent and, perhaps - 
again, our colleagues in teacher preparation tnight give some thought to includ- 
ing some work on change and its dynamics. (Speaking of change, someone said 
the other day that perhaps in the energy-short days ahead we won^t even be 



able to generate a future shock.) 
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1« f^^^ °^ ^""^ ^ K-12 teacher's point of view 

i hooe i^ ^n^rj'^'r'; "'^ °' "^^^^-^2 practition^fis defined^ 

I hope It won't be (but I suppose 'it will have to te) connnunicated to me by 
tons of paper which I will have to find time to read and I hope it isn't . 
dbBmunicated to me by using such terms as "systemic approach"* or "net energy ' 
analysis" or -holistic lifestyle acco.unting." if it; is, I'm afraid I won'? 

^ IT^ 10-4" because I'm bU^ trying to find out what's the "pits" 
an4 who's.a "fox." J make no apologies for that because my job'is' coiimuni- 
catmg with kids, with that in mind, I would also hope that if the devSop- 

*Z "^terials is to be a part of the approach to , the dilem- 

na, such materials would only be developed with intfensive classroom teacher 

. xnvol^ement^usmg multi-media approaches and reflect the best research we 
haye available regarding preparatipn of such materials. " 

/ Public Schools ana teachers can pla;r a significimt role in 'meeting the 

energy crisis but they can do so siiccessfully on^'if that rDle is developed 
' n.^^^r not^dumped on them by either legisMve or judicial actiorx with- 

Thlv 2; f ^ ^i"^ to pS%e for implementation. 

, Their cbntribution can ^be of note if the/are giW the- time and resources to 

«h.L ? conjuncti,09 with the efforts of the many other forces which 

Shape values, attitudes and opinions in our society. 

.The National Education Association, which I -represent at this conference, 
as early as X973 had a task force of teachers appoin1;ed to develop lesson* plans 
teaching, guides artd, other instructional materials related to the energy crisis. 
AS late as last month, the N.E.A. Board of Directors callel^ for a national 
energy policy .and callled on ail. of i^s affiliates to become involved in Energy 
legislation. The N.E.A. stands ready to help in definition of the role and 
responsibilities of the practitioners in confronting the energy dilemma. 

' • . NATIONAL SCHOOL BOARDS ASSOCLIATION 

Nick Meuravell, legislative assistant 

National School > Boards Association 

-* Washington, D.C. >. - ' • ' 

• t 

« I 'in not going to repeat what was jusj: said before, and I'm going' to 
totally deviate fr6i|j my previously prepared remarks. The abstract you -have 
pretty much summarizes the statements I was going to^ake, plus I have here 
some testimony that the president of our association delivered before the 
•Senate^Subcommittee on iSnergy Conservatisn_and Regulation.- This will speak 
more -to the questions th^^t I am going to be addressing right noW., It's very 
short and very direct and to the point, so you may want to^e' a copy of 
that before ^ou leave. / 

Just to put in perspective the remarks I'm going to"b^ making now, I'm 
going to theow some figures out to you. There' are abc^ 4 billion square 
feet of elementary/secondary classroom instructional e&l. Tliere are about 
2 billioa square** feet of area for the higher educatior^stitutions for post- 
secondary in general. Adding that together, you get about 6 billion square / 



feet of educational facilities in- America, and as you all well know, t>ies§ 
have to' Toe ventilated, heated, cooled, lighted, qtc. From some studies 
that have been done and from talking to professional contractors in the ar^a 
of energy conservation, I've come up with my own little figures as to what 
it costs in a sort of ballpark figure, to retrofit or improve the energy con- 
servation of school facilities. The figures I'm going to ta^k about from 
now on. ai^ going to refer almost exclusively to elementary /secondary educa- 
tion. Higher education has slightly dilfferent requirementiS^^ue to the dif- 
ferent natujse of the buildings. 

Between one and two dollars per square foot is about what you pan 
roughly judge would be the cost of retrofitting. Now this is a very,\very' 
rough figure because, are you going 'for a three-yeeu: payback period, ^ . 
or are you going to go Spr a 20 year payback period? The more money you put 
in, the longer ybu wait, but the better payoff in the final analysis. Let's 
say you're going 'for a short to medium range. ^You're talking about one to 
two dollars per square foot* Now AASA, through some FEA contracts, has done 
some work in this area at 10 school sites. The' Mechanical Contractors 
Association of America has done some rough estimates and tnis is what I'm 
basing my figures od. Some of thfe data I have is a couple of years old so 
3; sort of upped it a bit to take into account the fact that energy prices 
have increased, 'which means now that it's more cost effective to retrofitt, 
and "because of inflation.^ Think in terms of one to two dollars per square 
foot. 

Well, now. let's do some littLs quick multiplication. If you fiave for 
elementary/ secondary schools about^gjbillion square feet, you're talking 
roughly $4 to $8 billion of- energy^Hservation expenditxires required \o 
retrofit all of thpse buildings. Now, right now I guess roughly education 
expenditures are up. to about $'6(5 b^Jlion a ydar for elementary/ secondary, 
that's a very rough figure. $4 to $8 billion' is a significant percentage 
of what's currently being spent. Now I'm going to start relating all this to 
the -federal legislation and what ^he federal government is planning to do and 
what they have done to date. This ig. going tq be very brief and if there are 
any questions at the 'end, I'll be happy to answer any questions. 

Right now » the federal government is talking about establishing a 
matching grant program to help schools cover the cost of energy retrofit. The 
administration's proposal talks about a 40 percent federal share and the 
Congress is probably talking about a 50 percent figure, because that's 
probably going to be the figure that's going to be passed into law. So if 
we're talking about elementary/secondary schools needing somewhere between 
$4 and $8 billion for their energy retrofit, if all schools are going to be 
served — rtow you have to realize that certain schools are ^oing to require 
more, certain schools won't require anything, so we're really talking rough 
figures^ here — that means the- federal appropriations would have to be some- 
where between $2 and $4 billion in order to retrofit all of the elementary/ 
secondcury schools. j * ^ y» ' 

NOW let me give a very brief sort of status, report as to what's J^ppen- 
ing jE^ight.now at the federal level and how it s6rt of developed. *The FEA 
started getting into the -area oi energy conservation .in^ schools .quite a while 
ago, back in" '73 I think it Was,* and there are other people in the Educational 
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^^rj^^ilities Laboratory that were working qn it even prior to that time. Well, 
' ^FEA got together with EFL (Educational Facilities Laboratory) and gave ^em 
a contrafct and they^ developed tjie Public School Energy Conservation Service, 
"^n^ich many of you might be familiar with. It^s a computerized energy audit 

system. What it allows you to do is to fill out seme printed forms, send 

/ Siem in to the central computer, the cfomputer then analyzes the forms and 
\ ' tells you what you should be doing in terms of operation .and maintenance. In 
other words, 'could you change a few switches or turn off some controls or put 
in a. more .sophisticated control system to save energy at relatively no cosr. 
I mean we're not talking about capital inqprovementa. It will then start to 
specify if y^ were to take all these operatioVn^intenamce procedures into 
account that brings you up to your meucimum efficiency without capital improve^ 
ments, where should you then look for capital improvercnt , given the type of 
^ building you have, ^ the natiyre of ' activities that occur in that buildii^r 

vrtiether it\« em athletic facility or classr68to instruction, or auditorium or . 
-^^tever it may be, and given the energy* posfc^ in that particular area. What, 
your heating aiid cooling is, what your' eifectricity, gas, oil, coal, etc, and' 
sort of feed these^ things all in. The ttrn around time is not too long with 
this, because it is a computerized system. 1 guess the mail is more bf a 
turn around time because yy've got to send it 'off to the West coast, but t^e 
cost is extremely low. For $30> you cam run this soirvey on evexry elementsury 
^ school, $50 per secondcu:y school. It's a relatively small investment to get 
your first rough cyt judgment as to what you need to do for yo^jr^chool faciL-- 
itie^« . — ' 

. L ' ■ T - • . ^ 

TEA has also given out a contract to AASA, the Administrators* 
Association, and they selected 10 scho6i^sites in each of the 10 Federal 
regions and they did some intensive studies to decide what was needed cuid 
what wasn't needed and developed some cost estimates cind some s\:flfc2u:y informa- 
' tlo»-a§_to the type of savings that could be realized by chamging the physical 
plamt by inaking capital improvemehts. , ' • 

I'm going to have to cut my remarks very short, I have one minute. Okay. 
In one •minute let me suggest that you take some action in terms of the appro- 
iJriations situation. Right now Senator PeJ.1 has a bill that he is waiting to 
bring up to the floor. The situation is very compldcated right n^w, cuid there 
are a nisnber of energy* committees with jurisdiction over federal legislation. 
^There's the Interstate and Fq;reign Oomnerce Committee in the House; there's 
^ the Education and Labor ^Committee in the House; * there's the Energy and 
Natural Resoiirces Oommit^e in the qenate; asd then there's the Human 
Resources Committee in the Senate. They're nHving a problem getting "this all^ 
toJgether and they've got various approadhes. ' 



In addition to that, the White Hous# prop<31&al, which comes out of the 
Schlesinger energy group, is really just an energy proposal and^ any. impact 
that this has on education -is really secondary to their primary concerns which 
are economic and international relations. We nave met several tdlmes with the 
White House «uid this has becOTie crystal clear j that the energy ^people* in €tie . 
White House are not viewi^ig atssistauice to the schools as a way of improving, 
education and keeping the school^open. They're viewing it- as a way to e^ccom- 
plish a "total economic and internationeLl energy situationt 
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* What I would suggest £my oS yuu co do here would bei toTtalk to your 
federal legislators; invite them to your schools i invite the press alpng, 
shov them what your energy problems are, collect a little information, get^ 
your business memagers tC find out what your energy costs were for the last 
3 years cm^ show what's going on. Maybe t^lk about some of the improvements 
you'd like to m^e if »you had^ t^e money to do it. . Talk cdx>ut the problems 
of raising money> Talk about the bond issues. 

So I thirfk th6se are the sort of things could do in order to try 
to elevate the appropriation level in order to get more money ou^ to the 
schools*. Right now the W^ite House proposal sets the maximum appropriation 
'at $90t) million divided up along pxiblic and private schools, universities ahd ^ 
hospitids. Out of this, schools might get $100 million a year. -\he Pell bill 
would piut that at $1^5 billion over 3 yeaurs for elementary/secondary auid post- 
seccmdary onstitutidnst I would say that if you could do anything^, argue for 
more money. 
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PdLITICS OF ENERGY EDUCATION 



Sena tor Clairbome Pell, chairman »,^mttan Resources Ccmmittee's Sub- 
comttittee on Education, Arts, and Humanities in the U. S. Senate ' 
gavea major luncheon address. Senator Pell authored the -School 
Bnei?^ Assistance Bill" that provides, funding to schools to^ offset ^ 
rising energy costs and to retrofit buildings to -conserve energy. 

Senator 'Pell said the primary energy educators are the family unit. 

education coonmnity, representing some of t% worst offenses in 
energy , waste , sh6uld be worJUjig in cpn junction .with t;he local ccomuni- 
'ties in- resolving. thQ enefgy %iienma. Noting publi* apathy toward the 
energy crisis and the continual increase •in consumer consumption pat- 
terns, Pell noted: "Our progress is still more^symbolic than fuftda- 
mental." He concluded that the energy bat^tle "needs td be fought in 
public debate and in the media, not in academia." 
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^ POLITICS OF ENERGY EDOC^IOK 

^ Senator Claiborne Pell, cl^irman, Human Jlesources 

Connittee's Subcqmmittee op^ Education, Arts, and 
, HumanitieSi U.^. Senate 

With ail the talk there is now about the energy crisis it's easy to 
rhink we're finally coning to grips with the probl^. In«the past years, 
especially, this concern has developed into a major issue. The press has 
heavily covered energy news and every dt^>ect of our life has been changed 
in .sooie way by this new concejrn. Hiat is the reaison^for our being here ^ 
today. We're concerned about what education pan do to euijust to the chang- 
ing energy scene. 



We have many difficulties before us on the way to change, and I would y 
like to tadk about them before I talk about %^at we can do. There are so 
many probleaas, and they aTe so serious> that I'm not sure* how effectivf 
educators will be in^dealing^ with the energy crisis. 

First of all, the roots of the energy crisis run deep.^ This crisis 
developed latrg^ly because^ energy was taken for granted for so long. While 
we were not th;ijaklng^ the pressures just grew uritil they exploded.* Popu-. 
lation growth and industrial^ development: are the major elements. In 1930 
there «ere' two billion peqple on the Earth, and by 1960 there were three 
billion. Pollo^ng^ tlie trend, in the year 4 2000 we, will have six billion 
Inhabitants on the globe. Our energy cmswption has multiplied at"* an 
even greater rate*. This is, simply, the gennsis of the prc^l^. „ 

^There is a terrible mathematics at ^^'^* ^^SiL figures have ^ ^ 
been clear for a long yet, only nc%r aure wicators beginning to 

realize 'the profound nature of the energy cri^j 

Only now are we hearing the waimlngs^ Edu^atbrs are %^rrying about 
the strains leach tiew winter will put on axfead^shaJcy school budgets. 
We've heard stories about schools closing ^iown b^qause of the harsh winter, 
some permanently. It's^an cmcomforting picture, ^en not only do we hear 
about the j^ysical consequences of the energy grisis, but people are talk- 
ing about the philosophical changes that energy shortages will £ring. We ^ 
may wake up tomorrow, as seme predict, in an energy short world. That 
would require' a new set of ideas because such a world would be a totally 
changed place from lAat we know. , J 

? What Concerns me more, than this type of speculation, though, is that 
we did not 8$e this problem ccoiii^ bef^e it hit^-. Then again, since the 
nation and the world first felt the energy cxiin9h, why is it that we have 
done so little? We fmst a^k ourselves those questions. I can see how we 
did not foretell the problem. Nobody did. Yet in the years 'since the 
crisll developed ^y nas no strong action been taken? We just haven't > 
shown the organization pr the desire to make hard decisions. on the cHoices • 
tk^t must be made. Because of that lack of resolution our short-ILenn pros- 
pects' aure grim. 
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Perhaps we've been, slow to move because we've done relatively well. 
In spite of some hardships America has cc^ out of each successive energy 
crisis .'ta an even keel. Con^Jared with otfier .nations, we have weathered ^ 
the storm extrenely well. That has made the energy crisis bearable. In 
fact^ next to the prcA>lems of other nations the picture for us seaas almost 
rosy* 

Then again, we have always relied on our power to buy, or our power 
to invent. That has been our way out of every crisis, it's almost the 
ctedo of the nation, that we can make our way through any problem just by 
working harder than before. That is how we^re thinking-now. But, it seems 
that soon we won't be able to buy enough ener^ at any price, and we won't, 
have invented a way to replace the resolurces we've used. So, at last, the 
numbers we ignor^for so long have caught up ''with us. 

We are presented, then, with one^of the clearest and most in^rtant 
decisions this nation has faced. We must learn a new way of doing things. 
. We must carry on at work and at play without burning through our resources 
as we dd now. We must' learn frugality. 

. L' ■ * 

. In spite iff this great need, though; in spite of all our efforts^ 
the political, economic, and social climate of this country is still 
against a national energy program. We can't seem to unify pxiblic opinion 
on this issue. I see small changes here and there, and there are the many 
economic consequences, but that is all. Our progress i-s still more sym- 
bolic than fundamental. 

«»■ 

Responding to this challenge, many edupators want to put us (fn the 
road towards a sound national, pcilicy by changing the nation's thinking. 
That is the principal behind energy education. As President Carter called 
on^ us to wage the moral equivalent of war so they want to inaugurate a new 
moral education. That brings us right ag^nsC one of our biggest problems. 

I haye^ found that the strongest inf luAce on young minds i« the en- 
vironment at home, not the ^environment, in this classroom. Parents have 
more in5>act on education than do teachers. Over the years Congress has 
tried to disprove this fact, but our efforts on that line have proven 
-nearly futile. We give students accelerated courses over two^ sanest ers, 
but they slide durino the summer. We spend billions on richer schools * 
and special studies, but we are stj.ll not sure of the results coming out 
of all 1;hat expehse.* We have especially failed to make up for the dis- 
advantages chil^n from the poorest and weakest families suffer. It is 
too much of aj^^ISarrier to overcome. , ^ 

What success will we have in teaching stude^its frugality v^en the 
coomeircial world lives on the principle* of bigger and better? What are 
our chances of competing with television, a largely wasteful thing in 
itself, v^ich promotes excess i to the nth -degree. 



/ 

/ 




' Consider the average household. There will be one car, if not 
or more owned by the family, the. kitchen will Jfc>e full of electrical 
-^^es/^and every aspect of home life will be eased by ]6b6r-saving cdn 
venie^s like chain saws, power lawnmowers, and automatic dishwasl^s. 
This 16 true ^en with some of' the pdorest; families whibh is why almost 
as many homes in the United States have television m have indoor plumbing. 
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It's not even enough that /there are so many ways to waste energy 
because we are becoming even ipore proficient at i^. Long ago we added a 
motor to the lawn- mower so tijfeii it didn't h^ve to be pushed by hand. Now 
we've added a seat, a gearbox, an'S: wheels' and the auburbamite can ride 
^ile he mows his front lawn. "^Tie crowning element is tlj(§ automobile. 
Americans continue to buy over si zed., and Ixixurious cars. It's the national 
mania. We've only lately compound^ the fault by overspending 6n ^recrea- 
tional vehicles, vains and exotic cars loaded with consptcuous gimmicks? ^ 

^ and in spite of rising fuel prices amd* government urgfngs, not to mention 
healthy prcMnotional rebate programs, smalj. cars don't sell. Even more arid 
iDor^ sports are depending upon motorized vehicles today. n6w snow-rngbiling 
or dune-buggy riding are the rage, so instead of getting out* and exercising 

e our limbs we are sitting on our behinds instead. \ ^ 

Then, too, education ha^' always been advertised as the way to the 
better life, and educators hatven't been above promising material rewards. 
Because of that - education has been seen as a way for students to learn 
what they need in order to get what they want. ' In other words, educators 
( have helped make our society materialistic anA wasteful. We may be recon- 
sidering now, saying that less is' better, but. it's going to take a lot of 
work to make the chamge. Even then, I'm not sure' if our Constituency is 
going to buy the idea. 

Because of these problems ^ , can ' t think that am extra hour a week 
or &ifteen minutes a day in cla^^will do much to overcome all that has 
gone before. So when I think of wftat schools cam do to instruct people 
about energy, I cam dhly think that we will fail if our efforts are 
limited to the classroom. This is a battle that needs to be fought in 
public debate and ip the m.^ia, not in acadenia. , 

^ I haye often aurgued that Schools must get out amd work with their 
communities; * to combine the worlcf of education with the worl^of work or 
to salt classroom theory with practical experience. Now, I'm saying that 
the contribution schools and colleges make to the public debate on energy 
will succeed* only to the degree in xhich they involve themselves in the 
maurketplace outside of the ivy-covered* halls. ^ W 

"Fai.th without good works is dead," Cervamtes wrote. I would trams- 
late that to say that unless we make sure our work holds in the home and 
out on the street then we shall have done nothing • Unless we do that, 
amd* unless we. set a good example by our acts, then we shall fail. 

' \ . 

That raises the final anci the most damaging question about our 
ability to lead the public debate on energy. Of all the sectors of our 
national Mfe, of all the branches of the economy, education is one of 
the most energy- wasteful. ,Two years ago one of the federal energy agen-r ^ 
' cies conducted a test of our cities. Whdt they found was that the educa- 
tion industry was jone of >the worst offenders. I think most of us know 
this so tJ^ details need not be repeated. The. principle, however, is 
.extremely importamt. 

If we are going to set , ourselves as an example for others to follow, ' - 
then we are going to have to do a lot better than we have done before 
.^because our record is terrible. ♦We should, as the Bible says, remove the . 
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plank from our own eye before we try to remove the speck from someone 
else 8. 



^Instead of acting, though, we dabble and squabble over jurisdictional 
rights. In spite, of the fact that we have ha^d established energy cooinittees 

T ^""^ ^° P"" °f legislation. 

This is especxally true of Congress, and brings us io yet another problem. 
I am painfully aware of this failure because legislation of my own, legisla- 
tion to help schools conduct conservation projects and meet the energy cri- 
sis, has becoiDe mired in these arguments. I will pass over the subject by 
saying that -I hope for better, and I hope that the chance we have to imple- 
ment a national energy policy isn't destroyed through continued bickering. 

^ ^ ^ ^et^gic public, a poor record, and a failure of 

leadership, there is only o n P t hi ng t o de^^ that is the thought I must 
w!T„r? educational comSunity must see to its own house. / 

i^^ rlTn SSJ education on a par with the rest of ' 

the nation. This type of work, simple conservation, is what will do educA- 

liT^ "^^^ " ^^^^^ °^ legislative work, and that is 

the direction educators must take first. We need to do that just to stay 
on top financially. Then, if we have some success," we can take a look at 
the academic side of things. As long as we're an energy sick case, though, 
not many people are going to seek our advice on how po be energy healthy. 

.no. ^""^^.^"^ it " what we say that will help this country meet the 
energy crisis. It is, rather, what we db to meet the challenge that will 
tZl ^« f !i"!v,^"^''^ °" students upon the whole nation. I know we all 
want to lead the way through the problems that lie ahead. That's a very * 
Jttractive idea. We all want to be the ones to point out' the Tight road 

. ^ though, is a working' example of "energy 

conservation We must prove that academics Can be practyral and save en- 
ergy, we need to graduate technicians and engineers to meet the crisis. ' 
Finally, w^need new scientists to develop the sources of energy that will - 
keep us going into the future. . 

conference then, think hard about the role you • 
«Uce.. Don t limit your interest' to talking about the glamorous ways-in 
which education can be involved in the national energy debate. That's 
too easy. Instead, look to the quiet long-term effort which, rhough 
unglanorous and self-effacing, twill take us into the future. 

_ ^ . . . / 

"""^ li?s,"that is where the rewards are, 

and that should be the challenge we set before ourselves 
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SSESSION rX; CONFPONTIHG T» ENErtGY DILEMMA 

Several nationally )cnown research and development experts de&criljfed 
current Instnictional programs, amd others under development, tha^b 
are designed to assist educators In teaching about the, coaplexities 
of the energy dllaflma. Panel members Ingluded: 

American Association of'^ Publishers , 



Sturges S. Gary, editor-in-chief 
School Division 
Scholastic Magazine 



Energy and Man's Environment 

' John C. Jones, president 
Energy and Man's Envirctoment ^ 
• Portland, Oregon 

and 

* 

Edward Dal ton, regional program director 
Par West Laboratory for Educational Research and Development 
Bela H. Banathy, director 

Instructional and Training System Program / 
Far West Laboratory for Educational Research and Developnent 
5an Francisco, California ♦ * 

Learning Research and Develc^ent Center 

^Audrey Champagne, co-director ^ 
Individualized Science Program 
Learning Research ai^ Development Center 
University of PittstJurgh 

National Science Teachers Association 

John M. Fowler, director of special projects 

Kati/bnal Science Teachers Association 

Washington, D. C. . . 
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AMERICAN ASSOdATICM OP PUBLISfi^RS 



Sturges S. Car>, Editor-In--Chief ^ School Division, \ 
Scholastic Hagazine ^ 



How to Get the Energy tessage to students:, A Publisher's Case Study ♦ 

I suppose Scholsistic wouldn't have been invited here Except upon the 
assumption that What we're doing ad^out energy has some relevance ''to others' 
. problems. I hope it will work out that way, but I'm not sure. No doubt 
allf publishers think ,their own operations and problems are unique ^ but I sub- 
mit Scholastic is a little uniquer thcui most. Our original business was 
jglas's room^na gci zines only . On that^ j^em was grafted. J:he p^jJalic^tion pf 
paperBack books for children; and after -ttat, audiovisual materials and 
text«€Lnd s\:^plemental text products of various kinds, though ih rather a 
small way compared to many colleagues here today. This peculiar publishing 
heritage is, I think, important in understemding the special ^y in vdiich 
we respond to mamy siabjects, including enez:^. . ^ ^ 

It'/s a triple-threat, eye-on-today, quick turnaround approach. 

* Triple- threat, .because (depending on the decisions as to appropriate- 
ness made by a corps of jealously autonomous editors) our eur^nal can 
bring to bear the firepower of i?) to 30 magazines— five book clubs—dozens 
of AV and text-tyjpe operations^ Our newer science and social studies text 
products help carry the energjHbssage. Our "Human Issues in Science" AV 
program has a four-films trip xinit on energy^ and our Science World VisuatI 
^include a set of eight energy puzzles. 

Or take our Americ2m History text program for less "able readers, 
American Adventures . It illustrates our magazine-orientation that per- 
meates eyen our t0xt products — keeping even history up-to-date and the 
ability to switch fatst to newly developing social concerns. American 
Adventures came out originalJ.y in 1970. It had a section on environmental 
toncems, but energy was a minor peurt of it. By the 1974 revision, energy 
was in there with ,a short chapter of its own. This was updated a year or 
so ago with some of the newefr ideas for augmenting energy supplies in the 
■future. The section concluded: "One thiiig is certain. Nearly everyone 
has started thinking about energy." And the editors of American Adventures 
are thinking harder than ever about it too. They're right now in the pidst 
of plans to re-do and enlarge ^She energy section for a new edition some 
months hence. , ^ 

Another weaponiin bur arsenal i& the ^National institute of Stucjpnt 
Opinion. Every cou^le^of months it takes the pulse of some 25,000 second- 
ary school students' opinions on matters both personal and public. Septem- 
ber's set of poll questions will include a cov5>le .as to kids' feelings and 
actions relating to energy. Do our readers believe the energy crisis is 
for reaL? What's being done adjout energy in their own homes and localities? 

4n:S0's questions. go out to schools through' our magazines, and then 
make stories for our 'magazines. And it i» about our magaizines that I will 
be mostly taUdng' during the time I have left. In spite of our flexible. 
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relatively quick^shift capability in text products, we have to think at 
longer range there than the programs of , our magazines. Each school year's 
magazine program is a different one, and 'all during the school year we can, 
and do, make switches in that program immediately v^en shifts in current 
affairs bring new problems to the fore. However, each 'year we establish 
certain baselines (p«tf:tly to help the promotion department tell a consistent- 
soxinding story) while leaving much flexibility in execution to editors, each' 
of vrtiom is responsible for a different kind of clientele. Since the selling^, 
window to schools (and' about half our magazines' are bought with some sort-pf 
school funds) is open chiefly from about February to May, the moment of truth 
in decision-making comes around Christmas^ time each year for the next school 
year. About that time last Qhristmas we Jiad to lay out our basic magazine 
programs for the 1977-78 school year so our promotion people couldT have some- > 
thing to write about. We reached a pretty quick consensus on four main topics, 
___.*es^cially _fpr social stiadies^. ' 

1. WOTien's rights-rbecause 1977-78 is International WcHnen's Year with 
its state and national conferences, 

2. Citizenship — because the National Council for the Social Studies 
is zeroing in this year on citizenship education, and also we have a new, 
citizenship text program to sell. 

x3. Economics — where we've been pretty weak the past couplfe of yeeirs. 

4. And at least equal to the others — energy ~ on our gut feeling that 
the spreading cancer of energy deficiencies in the years to ccxne was ^ik61y 
to be among the biggest factors in the adult lives of our readers — energy 
and yhat we do about it is the yardstick for measuring the rest of the 20th 
century, as one of our editors put it. - 

As news publications, our responsibility is not to crusade for a point 
\o^ie}af but to give as fair and balanced an explanation as we can of both, 
or all, reasonable attitudes in areas of public concern, recognizing (as 
our ccMnpany editorial credo says) that "good^itizens may honestly differ 
on importamt pxiblic questions." 

On the other hand, by the vfery fact that we chose a topic for discus- 
sion,*' we Are saying to our readers, "This is important." And in the case 
of energy, we aim to keep saying "This is important" by dealing with energy, 
not in one or tw big lump§, but again and again tJ:irou^out the school year, 
and in most of the magazines, beginning right with the first issues in 
September. I have spent a good deal of the past week reading copy for our 
various first issues, so I know— here's a fistful of the stuff right here. 

But I'm a little ahead of the story. Having decided tfcit energy would . ^ 
^ be prOTaoted as a major subject matter component <lDf gur school year program, 
editors and writers prepared themselves in veurious ways. Our librarians ^ 
began assembling energy materials— governmental, industry, etc. Last month 
we held a series of seminars on economics, and devoted one of the days en- 
tirely to tht energy probl^; among the specialists y/ho joined us for this 
discussion was Don Duggan, a federal enargy^ official who I see was on one 
of your programs yesterday. 
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, So we decided to tell our kids about energy-ra decision that meant 
nothing without working out, for each magazine, its own special way of 
developing the subject in the light of the readership and purposes of that 
particular publication, it's obviously a different approach for a second ^ ' 
gradeif than a 10th grader, for a home econdmics class compare'd to a language 
arts class. 

Perhaps the first probl^ is to capture the kids', interest — by relating 
energy to what he knows,, and what fascinates him most. We are^rv't above name 
dropping to accomplish ~such a purpose. Search magazine plans a visit to 
Bpbert Bedford's solar-energy r^ch Senior Scholastic has laid its own set 
of energy questions before James ^Schlesinger as the basis f or .it;^. first eirticle 
and his picture is on the cover. -The energy message isn't goijag to get through 
adequately in a classroom magazine, unless it's in forms that fit^the educa- 
tional purpose of the magazine. So we make energy "do work" in ways not in- 
cluded in its classical definition. We harness energy, as we would any other 
subject-matter topic, as a teaching tool. We teach all manners of social 
studies skills with energy, for example. A News Explorer , story pn the "Sunshine 
Kidtf turns into a reading ccxnprehension quiz. "Gas Hog" articles in the so- 
cifcf^l^idies magazines become^ chart-and-gratph reading exercises. Search maga- 
zine 'stimulation game in governmental energy amd development policies demands 
applicatiOT T ^ a^ social science concepts to practical situations. Vocabulary 
building is the purpose of Newstime ' s word-game with energy-r«lated words. 
Values are implicit and explicit in the energy situation. The primary grade 
magazines build conservation attitudes in showing kids how to use energy wisely 
in the home. For Voice, a language arts magazine, it's an opportunity to 
teach letter writing; kids will write in their thoughts on energy, to be 
published in the magazine's popular "Your Turn" coliamn. Yes, there eire even 
home economics skills, as Forecast explains the Jieat loss from "oven peeking." 

An important skill is reading pictures for meaning and interpretation. 
And how else but i:hrough picture reading could you talk about energy to a 
brand-new first grader? The six-year-old may^ver even have heard the word 
"energy" and if he has heard it he has no real con9ept of what it's all about 
an<? even if he did it's very unlikely he could read the word, or hardly any * 
other words you could print to explain it. But pictures help- build concrete 
images to form the basis of energy concepts — pictures dealing with the child's 
^wn limited experience, suggesting that there's something in common^about what 
makes a sailboat and a car and an electric train and a tricycle go^ Of course 
the teacher has to help the child make this connection; and for this we have 
another weapon in our arsenal — the Teachers' Edition that accompanies every 
issue of every magazine, presenting background information and ideas for 
teaching about the topics at the particular grade level. " 

^ Our periodicals are above all news magazines — news magazines for child- 
reiji. So an iir^rtant use of any subject matter, including energy, is ^the . 
current affairs aspect. So the magazines tell about the Alaska pipeline. 
Carter's proposed Energy Department, new plans for- harnessing of exotic 
forms of energy. • 

This varied actit^ity will climax with major article3 and special issues 
in most of the magazines on Januaury 12. Why that date? Because the follow- 
ing week is Scholastic's self-proclaimed "Energy V^eek." j 
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Energy Week will be the culmination of con teats on energy subjects 
during the semester in vsurious magazines/ with the'^twinners honored in the 
January 12 issues, aitd one winning school in each Sstate getting special 
recognition during Energy Week as one terminal of 'a telephone hookup with a 
high Washington official. Also thatfweek, kids will be encouraged tq plem, 
with their teachers, for local confer^ces on their own school and ccxranunity 
energy problems • "They will invite, perhaps a local EPA official, the mayor, 
the head of a^ local utilitj^, maybe a gas station operator, to present their 
views , 

If all this works as we hope it will, we think tj^e schools will not 
only r em e m ber Energy Week, but will have a lot of good ideas for follow-up 
study that will Igist for weeks or months^ to come. 
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ENE?tGY ANp MAN'S ENVIRONMENIT . 
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John C. Jones, presidentrEnprgy and Man'sVEnvironment,. 
^rtland, Oregon, with assistance from Edward A. Dalton, 



Building a n Ener^jry Education Proc^ ram 



t 



I am pleased to have the bppoirtunity to.be here .today, and iffSsent an 
overview of Energy' & Man 'j* Environment (EME) . . 

During the past two days, we hitve heard many discussions of educa- 
tional philosophy^ and speculatipn^egarding the nature and -content eft' energy 
education. I- aja pleased to pre^nt 'a tarfctfnal snrrasrifMl and cKAoting 
energy education. program; one i^ich draws heavily ^upon proven knowledge of 
the teaching- learning pro.^s.s/nd is^focUsed upon- Jjhe" practical needs of 
the classroom teacher. I-'y^/iwId Edward Dalton, EME • s« Regional Program ' 
Director, to join me in thi^ presentation. We hope our combinfld-eff ort 
will contribute to an und^ standing, of our regional program,^ to your • 
own energy education effort^. . • T 



'Energy f Man's Environment i* on© of the nation's leading energy "^and 
?^f^^^^°" education programs;, Th6 goal of Energy fi. Man's Environment^ 
(EMB) IS to develop an energy- literate public; one which understands and 
practices the «Lse and efficient use of our resources. This important 
goal IS to be accomplished by conducting and supporting a balanced and 
to^ective .program for 85,0d0 tgacrherS and administrators in the U.S. EME 
*egdn m 1972, as a cooperative effort of state education agencies, the 
No?:thwest Public Power Association ,* and investor-owned electric utilities 
Initiated, m Washingtdn, Oregon, and Idaho, EME now also serves educators 
in the states of M«HJtana, Wyomirig;' Utah, 4:olorado, aAd Nevada. 

- , • *i 



Growing public awareness of the energy -dilemma has resulted' in an 
increasing demand for EME programs as teaching resources, litiring the past 
^wo, years, EME sponsored taore than 25D conferences, workshops, seminars, 
^ special programs; each designed to provide an accurate and rSionsible 
view of the energy ,dilem?ia and its educAtional-dmplicatiofts. Finahciai 

support for this unique .WJiighly productive effort is • 
provided by industry, education, and goveSnt. 



EMEIs organization is efficient and. deigned for results. • Pol^by ' 
and direcftion are proyided. by the -Board of birectors, con5>'6sed of repre- 
sentatives from industry and educa^on. Program policy is impfemented by 
the President, Dr. John Jones, a former, teachet and administrator at both ' 
public school and university Revels. Direct' management and g\»port for - ' 

operation is the responsibility qf the Regional Direc- 
E^cA S ^^^t^"" ^"'^ speci^ist in curriculum and instruction. 

S r^f«ri2L^ FegJbns 1^ managed by. a State Coordinator, all well knowrv. 
and respected educational leaders within their geographic areas! Each 
coordi^tor is supported by .the" carefully selected state training commit- • 
V^rZ 9^}^^^^ .^sponsible for the planning and conduct of the eft- i 
ergy education programs and services. 

Obviously, no education program p*an be ^ffecKiv* without app!:opri*ate 
instructional materials. The developtaenfof unique energy- focused teaching 



^ ^, . . - 167 ^ ■ 



'ERIC 



resources is an imgj^tant conpMf^nt of the EME program. All EME materials 
are designed by teachers and-irtlrriculum specialists, with technical assist- 
^anCe provided By in^i&try^nd government Vexperts, Each new resource is 
ciassroom-tested/^o^ ensure its instructional value. As a result # EME 
materials hav4 been adopted by school districts and individual- educators 
across the country, and are reiognized as being aiaaong the b^t available 
resources fcp energy conserv^ition education: " Original EME materials in- 
clude? a seven part Activity '(?uide . The Guide offers a conceptual frame- 
work of goals, concepts and objectives for energy, and conservation education 
as well as dozens of teadhiftg ideas for all grade levels, A principal EME 
teaching resource is the multi-disciplinary energy conaervation 'education 
Lesson Plan& , Fo\ir binders, contain more than 250 conqplete teacher-developed 
and classroom- tested lessons, ' ,The Lesson Plans are the result of a three- 
year developm^tal' process ^ich involved more than 150 teachers, curriculum 
specialists ^and energy experts in eight states • Supplementing the teach;Lng 
resources are sevei^al energy-focused Reference documents. These^include aj^ 
energy and environment Glossary , Energy Films Index ^ an Annotated^ Biblio- 
graphy of key energy and conservatio'nvjeducmtion resources, and an annual 
classroom calendar* The combination ^f unique materials and careful design 
ijoi5>l«nentation experiences is achieving the goal of energy literacy. En- 
ergy St Man's Envir'onment is a unique education program; one which speaks 
objectively to one of our nation's critic^ needs: an informed and energy 
responsible pi^lic. We invite all. educators to . join us in this crUTical 
task. 

Ed Dalton • * 

' Ladies and gentlemen/ I'm hagjpy to share this presentation with 
Dr, Jones, I will describe some of tl^ instructional materials 'more fully 
auid explain the type of in-service program we conduct to assure^ appropriate 
use. We are very proud of our materials and the results they achieve. 
Materialsiare designed mainly for teachers, and our efforts in in-service 
work are directed to that purpose, ^ ' • , 

The slide presentation showed our Film Index . This is a resource 
document, for teachers, • It is designed to help them attain the best and^ 
most up-ti&-date energy films. We've_ also prepared an energy an^ environ- 
ment Glossary , This Glossary is a, collection of -new energy and environ- 
ment tenns that teachers, as we^l as their students , need to understand 
if they ''are to participate in 'the new energy dialogue. It is also used 
by language arts teachers for vocabulary' development. We offer- an Anno- 
tated Bibliography of key energy education materials; This document is 
based on the screening of nearly 88,000 items under an FEA research con- 
tract!! The Sampler Stat, is being distributed to you contains at least 
one page or more of each o'f the instructional items that EME ha? created. 

Our progr^ has six major topical components: sources of energy, 
uses, conversion, impacts of jenergy, limits, and future Energy conser- 
vation is a theme throughout,! although this suraner wjb will be preparing 
smother Section of the Actlvijiy Guide which will Heal totally with energy 
conservation. The Activity Gtiide was created as an idea bank and concep-' 
tual framework for teachers. It contains' usable ideas for thf' teacher, 
grad< 

and obj^tives,\ . 



regardless of gfade level or discipline, and presents key concepts, goals 
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blans- rpc^^f^ created complete Lesson Plans. One book contains lesson 
planyeconnended for grades 10-12; others have been prepar%d for'grades 
isllv uL^J; • .f^*:^ looseleaf binder is indexed so that .teachers -can 

' ^.tl ^" "^r*®"* plan indicate? the ' 

Amount of tune necessary to* conduct the activity, pinpoints the exact. ' " 

So^-^^r^f ' ^"f ?ins a suggested assessment proce4ure. • In addi- 
tion,^ every lesson plan has a career education activity. Included in each 
major section are sample test items which may be used at the teacher ''s dis- 
crertion to pinpoint areas of weakness or st^ngth. 

th^ ^"^^"^ to /provide materials tJxat can be feasily used. ,We know 
^fo^^^^^^^'w t'^''' "^^^ curriculum is 16adeh and the expectations 

ar^ great. We wanted to help in every way that we could to iake energy con- 
cepts an ap propri ate part of whatever they were teaching. . ' - " , 

teAch!r f^^^^^^^'^^ imp;ementation, EME Conducts a comprehensive regio^ial 

2S conf.rl"^'^'" -^T""- "^""^ ""^^^ ^^"^ y^^^' ha^e conducted 
250 conferences, workshops and seminars in our 8-state region Ht 'the ' ' 

and'^S^; 3^,-!!^^ ^^^"^"^ ^^*te has^ a Coordinator 

enerS^uS^,-f " "sponsible for the planning and implementation .o^f 
energy education programs. There afe currently 109 staff menfcers. 

«rv.o,-jf7°" ^l^ interested in kn^wning more about, EME materials or have 
specific^ questions abput^^r .organisation,", we would-be happy -to- reapond 
lysllr ^ZT^l ^^--.^---t your inquiries ^o eithe^S. Jo^r 
myseir The address is lasted both in the Sampler and in our bro<?^e. 

John Jones ' . ' • ' - 



Hnw«/ .1 extremely pleased with the progress that ha/^ been madfe. 
However the task is immense, .ij: will take all of us wofking together 
to^^develop energy literacy. I^^pe our ' comments have been usefu?\o 



FAR WEST LABORATORY FOR EDUCATIOTiAL RESEARCH AND DEVELOPMENT 

* * » " ' 

. * ' ' • 'Bfela Banathy/direct6r, Instructional and- gaining 

SystCT' Program, PV 'Wtest Laboratory^ for .Educational 
Research and Development, San Francisco, California^ - 

Energy-Focused' Enviropmaigtgl Education 

I wish. to report on energy education projects iri^-progress at the Far 
^est Laboratory. The, salient organizing concepts /df these prbj^cts. include i 

^ . A thrust towatd' wholenesjB~a .sys'tefis^view of l?<?th curriculum • 
• '-content and curriculum design; consequently,. 

A balanced 'treatment of energy and environm^tal concerns in • 
the form of energy- foojised environmental education, , 

. * Giving' primacy to the learning experience level in th^ hierai?- 
chical coouplex of education, and 

. functional (real life), cont«tt^rientation to learning and ^ 

application. « . ^ / ' ^ ^ 

' • Energy focused. EE reflects a recent U^end in science and human 
affairs. Jean Matthews airticxilated tfiis 't^end. when stie s^d, "Attempts ^ 
^ ta end perceptual fragmentation and' the whole moviaaent toward- synthesis 
acquir^d tremendous thrust -as the ^^pollo Spacecraft flashed back pictures 
from space and ^kck t'hfe human optic n^rve;" fhe orfeness of 'the Earth and 
its systems- caeae ^ftrough with the inqpact of a sledge hammer." 

The need to cdn^ehend the systans ' of Earth and the way in which they 
' funqtijbn and interact- has generated an enormous impetus toward the under- ^ 
stAndiRg .%^oleness. This challenges our long-standin^'preoc^cupation 
with specialized knowledge pursued within well-establisRed. <^sci^ines, 
^The holistic view should be employed as a compl^ent <o ^aditional re- 
*ductionist analysis/ at the very least.' Systemic thinl^ing, ^r^ii|j^\^- ^ 
the not^ion of wholenesV, ii\ay move us toward a state of 'competence from 
which w6 will be able to oscillate between taking apart -(analysis ) and 
fitting tpgether (synthesis) . . ^ 

* \ ' ' . ^ 

^We are concerned with the avSiliil^ility of ener^-focused- environmental 
iucation that %#ould enhance the develbpmen| of enviropmental/energy aware- 
!ss apd literacy in the' individiral, ^ahji generate the capability to make 
national deit^isjins about the private and public uses of energy, •Environ- 
mentai^ducation—as defined by the Environmental Education ,Act — is a clee 
manifestation of the holistic view, and call6 fcpr examinatipn and articu- 
lationw of thfe patterns of i^nfiS^ction of parts which .integrate into the 
whole, \ Energy-Focused elfOdrorimi^ttal-eduaatidn, as ^ holist^, interdis- 
ciplinary , effort, will enable the individual to confront the energy ' 
dilena frcm a 'perspective li^hoieness, and to ^e «ie relatibnships between 
iSe variop3|tcinponent8 of thip systems of humanity 2(Kd nature to which the 
energy probl^ is relat^^ , * ' 




Ther^ is, in addition^ an even broader implication oL an energy-* 
' focused environmental education. It ^am provide an ijnpetui' and an experien- 
tial ba^ for observing Jche interrelationship of all knowledge and the' way 
that/toowledge expresses the real w^rld. With -appropriate reinforcement in' 
otter curriculiim areas, we mi^ht enable learners to view holistically all 
aisp6cts of their lives. ' ^ 

Wholeness is t/ie key .organizing concept which guided the develcft^nent. 
of the two pr<jject^I am to Ifcport to you today Sponspred by the qffice 
'of Bnvixonmen^l ^Education o^DE , these prpjectc were conceived in rpsponfee 
to the Environmental Educatioh AcJt;, and the produqts developed during the 
course' of these projects will facilitate the implementation . of the Act. 
The first project ^acSftresses the desi^of a set of teacher training models. 
Two of these mbd^s axe designed iiy tte functional'context of .energy-focused 
BP;- the others -aim at fusion of With science and social studies. . The two 
en^^-fooused models areMevetopedr for two distinctive)^ different target 
^OTps. I^e first is intended forraaigh school teachers, who would learn to 
plan and :implement curricula in- afeergy-focused EE. The second model is 
aimed at lexers of various" cGtm^nity groups', who 'would act as facilitators 
for introducing energ^f ■ focused^E into th^ir p^ticrular' programs.. The com- 
^ponents of the models, their. |fo:;ucture,^ aiyi the approach to |fceir design 
are quite similar. Therefore, ^I will describe the first modS, and then 
briefly review the second,., . . ' 

\ ^ - t 

The Energy-Focused^EE-'Righ "School Teacher Trairfing Mpdel incliMes t}>e 
following compo;ients (Figure 1) : ^ / . * ' \. 

An Explanation/Orientataion Cc«nponent .. ^Uiis ccmponent provides 
^ ' ^ rationale for tl^ model, explains ^ts organizing principles, 

and chciracterizes its target g;roup. \ 

* , - ' f - * 

• - The Behavioral Model displays knowledge, skills, and attitudes 

relevant to energy /environmental awareness, literacy, artd prob- 
lem-solving and decisipn-makinq. 

• ' The Curriculum. Model specifies 'the various curriculum domains 
\ "^(that address tj^e desired behaviors) and their relationships. 

(Fig^^' 2) , * 

' Th^ Content Mcmual set's fprth -specitications for the"* curriculum 
, content 'of energy-focused' environmental- .edfUcation at the high " 
school level. % . ♦ ' * ^' ^ ^ ^ * 

The Cprrig^lum Manag^ent Manual provides specifications for 
proposing,, planning, implementing, and evaluating an energy- 
foCUsed environmental education p^^ogram at the high* -school* 
^ • level. * ' ' . ^ > \ ' ' 

The. ImplementatioB Guide introduces specif iciation* fot conA-^' i - 
w ducting* the teacher training program. * t / 



Jto iioage of training implementation is proviijed by Figure 3» 

. ' The (Curriculum) Content Sourcebook displaiys a researchjbase of 
a selected' set of concepts and principles relevant to energy- 
focused environmental education. ' ' * J 

' The> Evaluation Design sets forth a scheme for tlte 'asses^«m? of 
the model. 

^ The Delivery Systems ^Desi^n displays specifications for an in- 
stitutional infusion strateg^^ " - \ 

The structure of thfe model emerges* as* one defines the functional re- 
lationship of its- coojponents (Figure 1). More specifically, the chauracteri- 
^tion of ti^target groups and the specif iocition of the desired competences 
feed into the design of the curriculum models The. defin|;^ion of the content 
emerges from an interactive consideration of the curriculum ^model and the 
potential content. All of the above are considei'ed in the design of in- » 
strtict4onal arrangm^nts.^ ffmcxiel pf trainii^ implementation emerges as ve 
speculate about ways of presenting a teacher training progr'am t;q be based , 
on the* specif ications displcryed in the ^vai;ious components of the model. 
i^e design of evaluation and delivery' syst^ns looks at the entire model. 

What has\n[ierged from our model-building work heretofore may be 
viewed' as the model of em ideal system of energy-focUsed EE. Tfeis aibdel 
can be considered generic to a vcuriety of operational nKxiels, which can 
be derived* from .the ideal system as specific constraints fre introduced. 
Constraints include: th^ motivation, level of present compet^nte, locale 
and accessibility of the target groups; time availably for training; in- 
structjional/leauniing resources now available to .mediate the content; re- 
sources availably to' support the additional development of instructional/ 
learning resources; and institutional constraints on infusion/delivery. ^ ^' 
In view: of all the above consideratipns', we cam. select vai»?ous program, . 
configurations and design operational "models. 

... ^ ' 

We expect tQ^ have such ain operational model compreted by the end ^/ 
of the sunmer. Our next step thei> would be the ^velopment of 'a t.ea"cher 
training pifi^ram, based on -and imt>Jeyeti?ing the operational model. 

The second model portrays energy- foaus#4 environmental educatio^p 
for cocptmity leadership development . TljI^i purpose of this program is 
•two-fold: (1) to. prepare coranunity leaders to mfdce bbth pxibly: and pri- 
vate decisions compatible with energy/enviroomehtal 'awaireness and H^etacy/ 
and (2) to enable them to communicate such awaireness/literacy to the group 
with which they are Working* The^generip form of this model has been de- 
veloped already, and we have had opportunity to test the model with pbten- 
tial users. * - - - " , 

The cixrriculum domains configuration -of this model Is displayed in _ 
Figure 4. * ^ - . 

The second projecft^on which J wish to report involved 'the design 
emd pilot testing of a model for linking environmental education in ' 
schools with programs of the environmentally-orient^ informiil egiucation 
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sectors. Cohducted undv a grant frcan the office o'f Environmental Educa- 
tion* the project has focused on energy education. 

•During- the course of the project, we depign6d a model for linkage 
and mutually-supportive. organizational arrangements Ipetween formal and 
informal educational programs and personnel, in order to .enhance , their 
capability and effectiveness in ^ conducting environmental education^ .programs. 

In- the design' and pilot tp'^ting of ' the model, the informal sector, was 
represented by Boy Scouts of America, v^ose environmental education program 
can reach. more than 5,000,000 people n^^onally. The Scout pi^ogram now in- 
cludes an intensive ei;iergy education effort. The formal sector was repre- 
sented by ^ school district in the San Francisco Bay Area. Personnel fron 
.participating agencies develop^ linkage^ and formal ized^cooperativ^ arrange- 
^ments which have been implemenAd on primary, intermediate, and secondary 
grade levels, and in. all three branches -of -Scouting. 

. " '^^ 

The unplementat^h of the model has led to tljree major outcomes: * 

In^sion of energy- focused lenvironmental education curricu- 
lum of the, school into the prpgram of informa;. education sectors; 
. ' and thus, the enrichment of t^ose programs as veil as the rJin- 
• forcement of the formal curijiculum; .* ♦ 

lifif usion of some energy-focused .environmental educ^ti^on program- 
content and approach from the informal education sector into the 
i curriculum of the school; and thus, the enrichment and extension * 
^ of the formal curriculum? and, v t 

^ • • I 

The joint design, development , ^ and implementation of 4nergy- - 
focused Environmental education programs which benef it| both the 
fomval atnd informal sedtors. / , . 

The pilot testing af the progrA^yjas ccrapleted last monL; Axe re- 
sults have guid^ the development andTef inement of the^ linkage ijdel ajdd 
relevant procedui;al guidelin^s for the planning, implementation, ^d Eval- 
uation of linkage and cooperati^» arrangements. • ! 

1 

t, In closing, let jne return to the notioi> of "wholeness". Our j current 
educational curricula are highly fra^ented and compartmentalized' into sub--* 
jects and disciplines. This 'may be one reason why students have 4iffici;aty 
relating schooling to real. life. Many of us feel that educatioff Should have 
a qvjality of conceirtual and.functioha^l wholeness. I suggest that 'energy- 
focused environmental. education offers a hol:fttic framework for organizing 
curriculum, it could become the overall functional context, relevant to' 
peal life, under wMch other subject -matvter areas ' might- begin ^o iufee'intq 
a more integrated, curriculum. ' . i 
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Criteria for Effective Energy Education * ^ ^ 

Introduction " . . . ' ^ , - ^ 

In preparing this paper we had in mind the , needs of those individuals 
who must m€Uce "aecisions concerning instructional materials and programs for 
energy education.^ In particular, the paper addresses the needs ofythree 
kinds of decision 'makers: persons responsiblie for purchasing or selecting 
ei^rgy educaltion instructional materials and progifemis ( purcha^rs ) ; persons 
responsible .for allocating 'funds for the development. of such materials and 
pr^rams ( fuiKiers) ; and persons actually responsible for designing such 
materials and programs ( designers ) . Contsdned in -this paper are the g\:^de~ 
lines that will aid (a) purchasers in analyzing arid evaluating instructional 
m2dterials and programs, (b) funders in analyzing euld evaluating proposed 
^ specifications for the development of instructional materials and programs, 
dnd (c) designers in plarihing for and determining spec^ications for the 
development of instructional materials and programs.^ - 

• The paper --outlines a process that can be applied to the analysis of 
desi^ of instructional programs and maierials. We also discuss the role 
.of values in decision-making, with special* emphasis on the' role of values 
iti making decisions concerning energy education. In addition,' -the paper 
pr^sents^ some of our criteria for ef fecti^^l^cgograms and instructional 
materials for energy education.^ • • ' ^ . 

Both in analyzing aixi desiring instructional materials, .carefully 
bonceived procedures are necessaury to insure* that attention has been paid 
to^ach aispect of the jnaterials. The process of ahalyzing instructional 
materials requir^Sr the systematic ^ather<^.ng o#-4nf ormation, v*iile the pro- 
cess of instructional design demands systematic attention to the multitudin- 
ous details involved ^n the conceptualization anii productioh of instructional' 
* materials. Extensive lists of questions, comprisii^g a major* portitjn. pf, this 
paper, represent the means by which the analyzer can glean appropriate infor- 
mation from instructional piaterials, ank by which the designer and. the f under 
can check t^ see that specifications for proposed materia Is #are complete. 

The questions have been organized into nine tab3.es, each of v^iich per- 
' "^fcains to one of ' nine major components 'bf inst^ructional programs/ In our ^ 
expjprience, not' all «iecisions concerning instructional materials rely on 

• inform^ipa abou^^' all nine of the$e components. Figure 1 illustrates otr 
experience in regard to the ^importance of eacih component for different types 
of educational decisi^p^-roaking. Decisions made by funders or purchasers of 
instructional progcrais and taaterials "kre generallj^ based on information from 
only selected ccm^nents-. On the other, hahd^' designers of instrrfctidnaljna- 
terials and programs must have information related to all of tke coc^>bn^nts. 

Designers, purchasets, and. fundel% differ also as individuals with 
respect to the relative jJi5>ortance they give to each con^nent in the de- 

* cision-makihg process, ^r^ example it is gener^ly the case> that several 
coii?>etent designers will maOce varyirtg decisions concerning the'desi^ of 



b^^i^hi ^S "materials even when each person's .decision is. 

^Jl-K? ^ information. All competent designers will, however, be 
knowledgeable about the parameters of potential decisions related to I.nh 
component ^d will be able to provide ^tionales fp^^e d c ? ^^^'^hey 
c^t;xt ordL-i""''' illustration of this principle can be seen in Se 
wiS f p^chasin^: ^y.^aterials^ purchasers. Some individuals faced" 

- T.T.t ^'^^^^^'"f decision give prilhary consideration to the cost or phvsi- 
2. 2r^^" °' instructional materials, others faced with'^S 
^e^same decision wi^l. focus their attention on the ease with TicTt^ 

' -^^^^^ pU^sln^eT'f °^ °" dema^c^^'^hatThe 

progrw places pn the teacher. Only the most sophisticated of ootPm-^;,! 

m its d!r' °' principles of instructional ' 

Se? ti^^-- s^i^^^ct:rL^l^^r2t jffis-i^tif 1 

Zlt r scho^rsyTi"'- --;~-als f it^the^e^^^atioir 

»• ' ' ' » 

.ono-n"'^"!"'^-''^^^ ^^""^ "^^^^ making^vfunding dec/i^ions often give pri^ 
consideration to the designers' r/putation, the completenej of the^elop- 

^pSla "^'^P^^rT^'l^'^"'" °' Proposed^terials fo, tt tZllt 
S thelos; oflJ^c'L'' ''r^'"^' °^ ^^^^^ funding .decisions 

TinTl/^^l - the product to the purchaser and on the ^ize'and characteris- 
.tics of the potential user population*. Often funders must rSy dn^e ex- 
Pe^^ judgmeat_of.th^4«signers in regard to the more technical deciSons 

s^^et^e 'but nT^?:^:' ^T'""- 'T ^ ^^-^^"^^ purchaser ! °t is 

sometimes, but not often, the case 1<Rat funders are as. knowledqeable as i-Hp 

'S: sT:::"f r ^^^-^^^^ substantivi an^;i:f li' va ua' . 

t^ard wh?^h instructional materials on all of the components 

toward which the questions presei^ted in this paper are addressed. 

aathe^L'^r'^r ^ mechanism for the systematic ■ 

info™^^ ^ = but not sufficient condition Tor 

valu^l.^ceniraVt ^^^^ ' i" addition to information, " 

volvfd in%h decision-making processes, including .those in- ■ 

tion Lierial/"r'"' ^"i^n^ng, funding, and purchasing^nergy JSuca- 

I^ut^L ^" ^^^ig"' for example, decisions arfmlde ' 

about the rationale for the program or materials, the pontent the cack- ^ 

SeWisio^'^fr' teacher's rol^ , and'^^^nro^hej^n^tters 

I^rtain cr^ri -d, reflect the values o^J^hose who make them. A 

certain program may, for instance, devote considemie attention to teach- • 
ing children about the amount of coal and oil in the\art^ bu^ little space 
^^i distribition 0?°" — = Of energy tight be developed" 

V.1I on V ?T suggests ^hat the .designerp have placed more 

value on knowledge of facts than on knowledge of processes Decision7 

S^ularva?"^^.^ -^-^-^ d:ii;n;rs^:f ^^c^par- 
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a mat^r o^ V - °'/«^^^t^"5 instructional mater^ls fo^ purchase is also 
a ma1:ter.of making decisions tased on values. In purchasing! decision/are 
maje concerning which materials will be selected, how they wLll Jsed 

o Ji^e^d'm'LvT^r f°^"^--t' '^--ions must be'made . Ihe L^unt 
Of time and money a school district is willing to expend on" enerov educa- 
tion reflects the value that the sch^l district plSeS b'ener^'^education 
Additional considerations in the selection process also ref l4ct^a!uesf Jo" 



example: Should the materials be individualized? Should they eaphasi/e 
conserjjation? will they deal with politidal and economic issues? bues^ 
tions such -as these consider values, that is, what the sc/hool and the 
:o~L:%:i]^."="^^ inst^ctional materials judge to^be important', 

' Because decisions made about energy "education are value- ladfen, we 
^ e^licit" S'Tf ''''' instructional materials 

such^J^H;i I II °' "^^^ decisions about 

to W^aci i -r °" '° '""^ " development project, whether or not 

fac?utaL. ^ ^-hool, or a similar major decision-will be 

ba^^s ^o^^^'' allowing, these decisions to be made on * rational, informed 
to th; ZtlrT.^ feel that specifying the values intrinsic 

to ,the materials. will also aid the designers inf their work. , 

..•on °f information and values are interactive in the deci- 

M ^r^"^' ^^"efore, can never be treated as discrete enti- 

• of i.. '^"!^^°"f,^e pose for your use, our discussion of the importance 
of ^e information that the answers contain and the criteria for effective 

■ energy edbcation we put forward for your consideration are all reflectiir 

pl^TZ^^l-:. T " ^'^^ ^^^^^ for, public educati-on. 

Also, we believe, that the propel kinds of instructional material^ can 

dilL^a^^"^ enabling the nation to cope with the energy 

Honh^^!-^tr°"' '"^y Challenge this assertion, but- we suspect that their" 
^^^^-^ f^.^. '° recognize the potential of recent develop- • 

tec^no^L! Of instructional technology. Principles of instrucbL 

technology that, have become known, codified, and validated through res3S 
^d'aSvJr't.''".^ successfully applied to the processes of desigl^ing 
Tst Z l T^^^V materials. 4 Many instructional materials of the 

past have failed because these principles were either not applied or ip- 
t^ wivf H °' materials' develo^ent. Of^en, 

o?i.enLH o"-''" materials have failed because they were Improperly im- 
luTrt^l^ II """^ ^"""^^ "'^'^^^^'^ ^° °f the school system that ' • 

. . .^"'.'''''^'^ experience has been gained .during the last 
ml^!; »f ; i ^" designing, analyzing and- implementing instructional 
^tl^Si^' experience now makes it possible to suggest with' some 

tiZ^LTlT"'' conditions for the design, selection, and implementa- 
Ja^l successful instructional materials for schools. We 

InlTJ . ^PPl^^^tion of systematic procedures to the processes of 
analysis, design and in?)lementation of instructional materials. 

materia?;"' ^ """^ ""^^^ determine our criteria for instructional 

materials The questions in the tables reflect the application of some 
-Pf our values to the process of establishing criteria. Consider for ex- 
ample question ^.9 in Table 1, "Are thJre explicitly 'stated objectives 
corresponding to all the program's goalaf'^cause we value a Systematic 
design process,- we ^ulfl include the p^esencelf^ehavioraliy stated ob- 
jectives as on, of our .criteria for ef f^^ctivejn^ materials. 
That IS not to say that the only right aHi^JiF-tSqXstion B.9 is "yes " 

I^atJHTH'^^^''^^''\'"^''''"''.^^°"^^ materials that ¥0 not contain explicitly 
stated behavioral objectives. ' A "no" answer shoiAd,. however, result in/ 
furthter analysis of the instructional materials/in order to determine if 
the functions served i>y behavioral obj Active sZave been adequately met 
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The illustration in- tKe preceding paragraph is Intended t<? emphasize , 
that Se particular answer's that result from the application of- the ques- 
S^ns presented in ou^. tables to any particular instructional i-aterials. . 
dt not detefelne in themselves the potential effectiveness of those mate- , 
rtaJs Se^^^ri^tion resulting from the answers to the questions must 
^ co^sWed ih^e context of criteria which you set, based on the values 
•^^u hold in iSe following di-scussions of issues relating to c-ponents of 
Instructional materials, we set f6rth certain of our ctiteria, but you must, , 
set your own criteria after oortsidering the issues we raise. 

Rationale, Goals, and Objectives • ' . 

• Before discussing our criteria for the rationale , gpals, and objec- 
tives of energy education programs and instructional materials, it rs 
nedessLy for^e sake Of clarity to indicate what we — ' 
"rationale " "goals," a^ "objective^ " For our purposes, the rationale 
of 1 p^^m is a s;atement tLt explains such matters .as why the develop- 
^nt of^fprogj^am waS undertaken, what societal needs the Program was 
d^JelopeTto^Sond to, and what were the -""^-^^i"^ f^^^^^^ ^^.'^^e 
pro^ra^s designers. By "goals- we^mean, si^ly , the . 
program or the materials are designed to achieve. The goals of a program 
ofln^g^ education presumably would include such things as increasing 
student?. knowl,edg. Lout energy and changing ^^^'^'^'^^l^JntTlf 
energy cohsi^tion. Objectives are much ^more specif ic statments of the 
outcomes that various parts of a program are designed t6 produce. . 

Decisions that must be made in the gourse °f "^^^^i^P^^^ ioh 
energy education materials will be facilitated by the kinds of -"f^^^^^^ 
that are available" iZ carefully thought out and written, statements of ra- , 
t^^nate! g^^l lid^^jectives." Because of the value we attach to develop- 
iiq '^ucational materials systematic^ally. and on a rational basis, the first 
Tns^^^rftions in this deve^lopnent, we believe, should be those----J^^^3 
^ program's rationale, goals, yd objectives. The ",^tty-gritty decisions 
ai^ut the development of, a pro?ram-wiU it i"':?^"^^"^ ^^^'^^i^^f/'^i^^afte; 
TJj^ie^ other than print be used, etc.-can be "^-"^^^ U li^ 

deSi& hav« been made- about wh^r th*%rogram is "^^^^^^^^J^,^",^^ 
to achieve in both geheral and specific terms. Reversing the °^ - 

these kinds of decisions can easily lead to programs that/ are incoherent, 
inconsistent,' and ineffective. 

we also believe that the process of selecting ^ program or "^^jri^s 
• for purchase will be expedited if, early in the -l-^-"/^?'^!! ^' ^^^^ 
'attention is given tk) the rationale, goals, and obDectives of the prog^ 
:i?^t:;iils'inder .consideration. If, for -fP^- ^ ^^.^^^^^^^S::^ 
gials that are quite inconsistent with the goals 6f ^=7"^"^^^ ^^^^ 
Z program will be used, the progran can probably be eliminated from . 

consideration. 

Fr^xn our analysis of the energy dilemma and the role of education :in 
it, evolve our criteria for the rationale and go^ls of energy educatio^ 
materials that we would judge to be potentially effective. 

This is- our analysis of the dilemma. In the years to come, the | 
demand for energy widl exce^ the supply. Costs of delivering energy j 
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Rationale, Goals, and Objectives^ 



A. Adequacy of Rationale 



I 



2. '* the pEOfiram's ratioiiule tohccptually sound^ . 

3. Arc the assumptions that umlerl,e the program's rationale clearly set forth in the rationale^* 
'J^'s^lcrl'IcH^^^^ Forexan,plc- D6 the' pr,-ra«-s' " , 

6. tjhich assuBiptions about sociaj policy underlie the program's rationale?" For exanmle' What Ho th. 

^V^rZ'VnllToZlZt^^^^^ For example: Do the program's design- ' 

fs the designer,' c ° t reHar"[o''th" "fT'J"" T""' °' ^""^^ generation^ *^at 

ft stain^t witn regaru to the safety, of nuclear energy sources'' 

y Which economic assumptions underlie the program's rationale' for example. Do the program's de.iBn 
ers believe that the cost of energy to individual consumers should kept reasonably ^ow^ 
l^es the rationale include any^nwarranted assumptions or uncritically accept any untested assumptions' 

Conceptualization of the Program 

'ia^eJ^^^jnll'Troceir.^"' -^"-d f.om the program's instructional 

2. Arc the goaK of the program consistent with its rationale' 

^' s^nfr'and'^^n'' "'^■'"V^^"''. ^° teaching of information; the development of problem -solving 
skills, andTfcchniqucs of personal valuQs clarification, Jecision making, and goal setting' 

' onrr'?„T'r»s*o^'hi' out-of-school behavio-V ch^ges ,n students, or are all goals'" stated 

only in tA-r»s of .bctuviorsTelated to the fprraa I educational setting' ^ =>"tea 

S. Are the goals iippropriatc for the target pqp^lation of students who use the program"? 

clp.ZZ",^''' '""'^ "^'"/''^'^ ■'° ^""^ '° ^P-"^ interest groups con. ' 

7. I/Arc the goals stated with sufficient .specificity to test the congruence between the program's goals 
and the instructional strategies it ewploys' . , program s goais 

8 Ar^' there ways for assessing how well the '»oaLs pf the energy education program We been achieved' 

'.). Arc there explicitly s-titcd dbjcctives'corrcsppnding to all the program's goal^' ; 

in. Are the objectives consistent with thi- program's rationale and goals' . " ' 

11. Which levels of stiillent heh.ivior. in tJ.O nffective Lman, are represented ,n the pro^raiT's objectives' 

U. mnch levels of student behaviors ,n the cognitive L™„ain are represented i.n the •prog;an ' s of^cctives' 



Id. 
IJ. 

12. 



, n. Are the objectives stated I'ji behavioraj terms or iiiUrae other'way that makes them functional? 



intent to the teachers who. will implement /the 



l>o the objectives clearly ei.iwiMinic.tte the designers' 
program' ' 

•h«^\tr^:;::d^"e;^n"tt't:;ent':r'''-'" "-^--^ -^-^^^^ ^-^^-ts 

U,. lloK well integrated are the InstrucUonaJ components 
17. 



of the program' 



18. 
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nverrn"tr;::;r»7'°' ''^^ ^"^ « ^^^^^ ^'"--nt of objec- 

l"p:;iio7:;i::.Vt"3;i': '-^^-°^><^ P-^"-! "^o, mto account the fmdi-ngs of educat.onal 
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Tabltf*T (continued) 

C. '' "Planning for a Proposed New Prograi^ 

f 1. What is unique tbout the proposed energy education program? 

2. Is there an overaU plan for the design development of the proposed program? 
5. Is the plan for developing the» proposed program feasible*^ 

4. Is a strateiy built xnto the developnent plan for ■odifying xt ^necessary? 

5. Arc the program's, goal statements sufficiently specific to guxde the development of instructional 
strategies and materials that 'match the goals? i. 

6. .D^e^ the development plan include a mechanisi|| for formative evaluation? 

7. Is the plan for the design of the proposed program sufficiently thorough^ and internally consistent? - 

8. Does the plail for the design of the proposed program take into account the known characteristics^ 

of the students who will use it? . ^ . ' » 

9. ^[)o^s the plain consciously or Wiconsciously violate generally accepted tenets of dewlopmental 
Nj^eory or of cognitive learning ^theoty? ^ 

lOT ;)l^a\ means are suggested in the planned design of the proposed program for evaluating student 
i^f^yfemenl and assessing changes in out<>of-school behaviors? 

" II. Wiat roles and Expectations for the teacher are planned in the design of the proposed program? 

12. Do«^ the planned design of the program give sufficient attention to the management of the proposed . 
program^ in the classroom'^ 

13. Ate the limitations in finance, flexibility, and adaptability of schools recognized in the <p Ian 
for the proposed program? 
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will, continue to increase. Increased use of energy will further deplete 
our natural resources and influence the ecological balance of the environ- 
menty Individuals confronting the energy dilemma will.be forced to make 
decijjions and choices; their dgncerted deci-sions will influence national 
enerdfi;^ policy an^ their individual choices will determine their life-styles. 

This situation requires citizens who are knowledgeable, v^o are aware 
of their personal, values, who are skillful problem solvers and decision- 
makers, who have well-defined personal goals/ri\d who are -able to predict 
the consequences of their energy choices and decisions, both for themselves 
and for the society in which they live. 

This analysis has these implications for energy education. Energy 
education .must be multifaceted , that is, it must not only convey informa- 
tion, but also deal with social, economic, political, and moral issues. 
In addition, it must make provision .for increasing individuals* abilities 
to define their values and goal^, to solve problems, and to make decisions. 
Our analysis also suggests some criteria for the rationale and goals of en- 
ergy education programs. The rationale and goals of such programs should 
reflect the multifaceted nature of energy education. The philosphical , " 
psychological, social, scientific, and political assumptions underlying 
the rationale^ and goals should also be specified, as we have stated, to 
guide the work of the designers and to facilitate understanding of the 
program by others. Section A of Table 1 presents' questions thai the de- 
cision-maker can use to gather information about a program,' s^^ionale . 
Questions about the goals of energy education programs and materials are 
included in Section B of Table 1. ' 



As the heading indicates, the questions that ccanpriseJfection B of 
Table 1 deal with the conceptualization of an energy educa?fon program; 
that is, the relationship o^ the program's rationale to its goals, of its 
goals to its- objectives to ite instructional materials. The, information 
that one gathers by asking th^e questions is useful in making judgments 
about a program's consistency and coherence, two important prerequisites 
for effectiveness. . 

Section B of Table 1 also presents a number of questions regarding 
the statements of objectives. It is oui opinion that an important process 
in operationalizing the goals of a program is the translation of the pro- 
grant's goals into specific objectives. Objectives can serve a variety of 
functions. ^The format of the objettives determines, in part, the extent 
to which the objectives can serve the functions. For example, objectives 
that are stated behaviorally~in terms of observable student behaviors- 
are useful as means of ccxnmunicating , to the teachers who implement the 
program, the designers' ideas about the effects of the program. Educators 
rely on observations and descriptions' of overt behaviors to infer the state 
and organization of an individual's knowledge. It follows, therefore, that 
Jwjhaviorally-stated objectives are also useful starting points for assess- 
ing, the extent to which the program has attained its goals. The use of 
behavioral objectives is sometimes criticized because they so often de- 
scribe trivial behaviors. This need not be the case, however. In f^t, 
^ program can be evaluated in part on the extent to which its objectives . ^ 
sample behaviors from all levels of the cognitive and affective domains- 
as described by Bloom, 1956, and Krathwohl, Bloom, & Masia, 1964.5 
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Figure 2 shows some examples of behavioral objectives from several 
levels of the cognitive dcwiain; Figure 3 presents behavioral objectives 
from all five levels of the affective domain. These objectives from the . 
affective domain a^e particularly important to energy education, since, 
as can be seen in Figure 3, they are concerned with the student's behavior 
outside the classroohi. They, are also closely related to the processes of 
values clarification, goal setting and decision-making^, processes we be- 
lieve are essential parts, .of energy education.^ 

Finally, Section C of Table 1 lists ^ some questions about the planning 
of proposed 'new programs or materials for energy education. The questions 
will l^e'of special interest to persons considering undertaking the develop- 
ment of ^ch programs and to those who must evaluate plans for materials 
developnent projects. 

Content 

The content of an energy education program must reflect and support 
the goals and objectives of the program. Since the goals and objectives 
of an effective energy education program encompass -a variety of behaviors 
and an extensive knowledge base, the content of such a program will, of 
necessity^ inqlude both skills and knowledge areas. Thus, our criteria 
include considerations both of the info^nation and knowledge conveyed to 
the student (the^ cognitive domain) and of the skills in values clarifica- 
tion, goal-setting, problem-solving, and decision-making (which have be- 
havioral coJhponents in both the cognitive and the affective domains) . 

Content relating* to information and knowledge must be considered from 
two standpoints, completeness and accuracy. Our current energy dilemma is 
highly c.omplex, and even a superficial understanding of its complexities 
requires some knowledge in several of the- academic disciplines. Some 
elementary knowledge of principles of physical, biological, social, eco- 
nomic, and political science is necessary for an appreciation of the com- 
plexity of the energy dilemma. and for informed; sensible personal decisions 
about energy use. This suggests that the^/content of an effective program 
of energy education will be multidisciplipary . The effects of an energy 
education program that considers the energy dilemma from the perspective 
of a single academic discipline can be deleterious to the goal of attain- 
ing informed knowledge of the issues in ehergy use. Such perspective may 
suggest-^simplistic s«>lutions to a ccxnplex problem, solutions \*ich are not 
likely to be satisfactory. ' \ ^ 

J- 

Accuracy of informational content needs to be considered from two 
perspectives, the correctness and precision of the information, on' the 
one hand, and the intellectual honesty with which it is presented, on the 
other. Checks on the correctness and precision of information can be made 
with-relativt ease by experts from the relevant academic disciplines. The 
perspective of intellectual honesty of informational content is more subtle 
This criterion requires that students be made aware of the fact that some 
of the information presented is tentative and that in our complex world 
many decisions are m*ade in th^ absence of con^lete information. It also 
requires that general principles with regard to energy con^rvation, rather 
than specific die turns, hk taught. *This distinction can k<f>fcllustrated by 
an example* from the health field. Some years ago the public was urged tcT 
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Behavioral Objectives J 

1. '^The student identifies the folloiding attrvh- 
utes of energy: energy can change things; ' 
energy added to a system changes the system; 
knergy has different forms; energy can be 
converted from one form to another form. 

The student gives examples from, his own ex-- 
gerience of heat energy and ligkt energy 
changing a system. 

6. The student describes the energy conversions 
in variQus systems: e,'g,, a lightbulb (elec- 
trical energy to heat energy and li^ht energy) ^ 

'a buzzer (electrical energy to sound energy ) ^ 
a wood'Oxygen system (chemical energy to heat 
energy ^and light energy)^. a boy doing/work 
-^chemical energy to kinetic energ^J . 

7. The student identifies the source of energy 
for a fcartfiliar system (animal^ plants car^ 
electric appliance) and describes some' of 
the energy conversions that take place in 

" eaoh system. 

8. The student discusses events in the life of 
James PrescottVoule in relation to his sci- 
entific contributions and to the culture of 
his time^. 

15. Given several illustrated situations^ some 
of which depict work being done and some of 
which do notj the. student identifies those 
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pictures ifi which work i^ being done. 

The student identifies a fuel as a chmical ' 
substance that interacts with oxygen to re- 
'lease stored energy. 

(^iven/ description (written ar^Ullusirated) 
,of a Situation where several Energy -convert- 
ing s\stem.s have differ&nt a/ount^ of fuel, 
the student identifies /the' Au^t^ which can 
^ release the greatest ^our/t /of energy and 
orders the systems a/jcordir^ to' their capac^ 
i^y for releasing ^^er/y/ 

The student writer a ^iprt' essay on how his 
lifer would be different if all the coal and 
petroleum on ea^th ^epe used up. 

Given data on/a sa^/le of water of mass m 
(in kilogram^), alt /temperature tj, and told' 
that heat efiergJ is added until the" tempera- ' 
ture is at/t2j7the student determines the 
quantity 6f hdat energy (in kilocalories) 
added to h the / sample. 

The student/ identifies the- foliqwing attrib- 
utes o^^ er^rgy from 'the sun: keeps all the 
water Jj^ jfi^he oceans from freezing, makes the ' 
windmoip.'is stored -in petroleum and coal, 
is cbnv fried into sugars and starghgTs^y 
green plants, moves water from plfce to place 
on th& earth's surface, and is th\ earth's 
mos\ mportant source ^of energy. 

30. Th,c ftudcnt writes a short essay on what hii 
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l-if^^ would be like without the s 



un s energy. 



Figure 2. 
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Illustration of Cognitive Domain Obj^ctiyes Concerning Energy: 
"Behavioral Objectives for the Joul^ UnVt* * (ex<5^pt), from 



Champagne and Klopfer, 1975, pages /26-2^ 



The- 
ener 



Affective Objectives 

RECEIVING • Y 

The ftudent is^alert to ^everyda\ situatin^s 
wherh energy ,i^ being wasted, ^^^^ 

student recognizes that hergrViis acti^Dns 
an effect on the national consumption of 

EESPONDING 

The student vcluntarily se-eks-'Out. inforration 
' ^ about ways to lir-'it her or his peraona'l con- 
sumptzon of energy. 

The student is willing to dress rrore warmly 
indoors in the wiyiter in order to help limit 
fanily fuel consunption, 

VALUING 

The student has a sense of responsil^ility for 
keeping the waste of energy ^ in tJie home at a 
minimum. 

The student recognizes the desirability of using 
public transportation rather than a private 
automdbile whenever possible, 

^ The student assumes an acitve role in keeping 
the waste of energy in the home at a minimum 
by shutting off lights in unoccupied rooms. 

The student seeks out information about the 
cost benefits of limiting appliance use in order 
to influence her or his family to limit, their- ' 
energy consumption in this way* ^ 

' The student displays her or his conviction of the 
need to develop energy sources alternative to fos- 
sil fuels by encouraging elected representatives to 
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support research on alternative energy sources. 

The student displays her^o^ his conviction of 
the need to reduce energy cons'^'i zioc by urging 
tee farily tc keer zne therr^ oet 2t at the ^^I'^irjur, 
level necessjj'^y for c^^fort in the wi>^er. 

ORGA-lIZATICil \ * 

The student, relates h^r or his desire to ojn a 
large automobile to the need for ccnservjij e-'jzr^^^- , 

The student reexarrine$ her or his prefercnjec fcr 
certain kind^ of architectural structures ^ in 
ter^s .of ifhether they help or hinder energy con- 
servation. 

The student attempts to identify characteristics^ 
by which her or his family coul^d develop a plan 
for limiting their consumptioyi of energy. 

The student judges candidates for elective offic^^^ 
partly in tcr^s of th^ir cGrrr>itmeyih to alter^citivc 
energy sources and the need to limit energy use. 

The student judges arguments by public figujres 
about the feasibility of limiting energy cons'i^: - 
tion in terras of ihc^t pj he) knows about the *need to 
do so, 

CHARAC^ERIZATIOU ' • . . ^. 

The student is predisposed to consider ways of 
limiti'ng energy consum^ption in making a decision 
about a house sdi^) will build or buy. 

The student views her or his career choice in^ 
terms of her or his desire to seek ways to limit 
energy consumption or to seek energy sources alter- 
native to fossil fuels. 



Figure 3. 

Illustration of Affective Domain Objectives ConcQrniog Energy 




have annual ches£\ x-rays for the purpose of the early detection' of tuber- 
culosis. When the^ realization of the potential dangers of regular x-rays 
forced a change in this health policy, many people took the attitude that \ 
this was yet another example of the contradictory advice of the "experts,"^ 
in this case the physicians. If people had been taught the health princi^Jle 
behind -annuai x-rays-*nainely , that early detection of TB improves the prog- 
nosis—and then had been given alternative means for early diagnosis, the 
effects of changing recommendation would not have been^s negative, simi- • 
larly, if students are taught general principles regarding energy education, 
rather than specific rules, they will be better able to cope with the vicis- 
situdes of the energy situation that can be expected in the future." 

The informational content of ener.jy education programs will,' if it 
meets the criteria suggested above, provide the basis on which decisions 
can, be made and plans of action can be formulated. Providing information 
alone, however, does not insure that the student has the skills necessary 
to use this information to solve problems or to make decisions or plans' 
Thus, included as a part of the content of an effective energy educatign 
program should be opportunities for students to develop skills in decision- 
making and problenw solving, while the development of these skills is often 
include^ in statements of educational goals, there is evidence that they 
are given much less attention in schools than knowledge goals. ^ If energy 
education is to achieve its goals, the teaching of decision-making and 
problem- solving skills will need to be eirphasized in the content. 

If goals of an energy education program include having students apply 
decis:^on-making and problem-solving behaviors to energy-related situations 
they encounter outside the school, the development of skills in values 
clarification and personal goal setting will also need to be included in 
the energy program' s content. Students will conserve energy outside th<N ^ 
school only when this action is consistent with their personal goals ^ 
Helping students clarify their values and understand the consequences of' 
their goals is a very important aspect of energy education's content. 

The foregoing discussion delineates some considerations we feel should 
be kept in mind .in planning the content of energy, education instructional 
materials or programs or in judging such content. Table 2 presents a more . 
detailed and specific list of questions that should be considered in judg- " 
ing the content of effective energy ^ucation materials. Figure 4 shows 
the science content as it is presen^d to the student in one set of in- " 
197^^8"^^ materials on energy, the ^oul^ Unit (Champagne and Klopfer, 



As a final note, we point out that our criteria have some interest- 
ing implications for our present system of" formal ^ucation. To meet the 
criterion of multidisciplinarity of content, fdr eWle, formal, education 
must be prepared to break down its traditional subjek matter barriers 
The inclusion of content in the areas of decision-making, problem-solving, 
goal-setting, and values clarification also requires «m«iderable departure 
from tradition. Thus, while we believe that formal ed'ubation can provide 
individuals with the information, skills, ^nd motivation needed to cope 
effectively with, the current energy dilemma, we anticipate that effective 
energy education will require from schools a willingness to reorganize 
the usual compartmentalization of school subjects. 
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Table 2 



\, Coverage ^ * 

\^ 1. Froft which of t^he academic disciplines is the prograin's subject matter drawn? 

• 2. Is any essential subject matter missing from the program's (iontent? 

3. Is Bore subject matter from any academic discipline included in the prograin's content than is 
necessary to meet the program's goals? 

4. Are the breadth and depth of subject-matter content acl^quate to meet the program's goals? 

5. Is ^nVpmation concerning the copsequences-personal , short-terra, social, long-term- -of current 
habits of energy consumption provided to the student'' 

6. Is information about alternatives to current habits of energy consumption provided'' I 

7. Is there J^ood balance between subject-matter and process skills content'' 

8. »lhich skills are included as a part of the program's content'' 

9. Is the range of skills included in the program's Content sufficient to meet the program's goals'? 
10. Does the.program's content include the process skills necessary for making decisions and solving 

* problems about energy use which the student may expect to face'' ^ 
11 Does the program^s content include the skills the student will need to attain the goal^ of clari- 
fying one's values, setting personal goals, and solving problems in regard to one's personal energy 
consumption? 

12. Is the student provided with suggestions and guidance for obtaining the information needed to attain 
his or her goals with respect to energy consumption'' 

13. Does the program's Tontent help the"»learner to distinguish between emotional and logical arguments 
relative to the energy dilemma'' 

* 14. Does the program's content help the learner to distinguish between reliable sources of information 
concerning energy and sources that may be biased? 

Appropriateness ^ ' ^ ♦ ^ 

1. Is the subject matter and process skills content of the program well-matched to the needs and abili- 
ties or tne target learner population? * 

2. Is there evidence that the content of the program is appropriate for the range of le^lcls of cognitive 
development likely to be encountered in the target learner population'' 

3 'Are the skills presented in the program relating to values clarification, goal-setting and problem 
solving appropriate to the range of levels of affective development likely to be found in the target 
learner population'' 

4. Is subject-matter content sufficient to provide an adequate understanding of issues relevant to the 
energy dilemma which individuals in the target learner population may encounter*? 

5. Are the principles of energy conservation presented in the program widely applicable to fhe range 
of energy. use patterns likely to be encountered by the target learner population*? ^ 

6. Is the program's content likely to be interesting and informative for the individuals in the target 
learner population'' 

7. Is the 
teach.? 

8. What values are expressed in the selection of the content of the program? 

9. Does the program present well-established principles of energy conservation, rather than emphasizing 
a set of prescriptive rules that may become obsolete or outmoded? 

10. On what basis has the sy)jfcct-matter content of the program been selected? 

11. On what basis was the process-skill content of the program selected? 

12 Is the portion of the content relating to valued clarification, goal setting, and problem-solving 
skills given sufficient emphasis compared' with the 'emphasis given to the subject-matter portion of 
the content? 

13. Wiich values are emphMited^n the program's content? 

14. Does the program's coiltent overemphasize a certain viewpoint or belief to the extent of virtually 
excluding equally valid alternative viewpoints or beliefs? 

15. Is the reasoning in the arguments the program presents concerning the energy dilemma always logicaDy 

sound? \ . 



^lere a good match between the program's subject matter and the process skills it attempts to 
^?' That is, is the subject matter a good vehicle for teaching the process skills? 
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Table 2 (continued) 



Accuracy of Sub;ject-Matter Content 



1. Are the information, concepts, principles*, theories, and speculations i;icluded in the subject- 
matter content consistent with accepted ideas in the rel^evant academic disciplines'' 

2. What evidence is there that the program^s'*$uhject-raatter content has been reviewed for accu/acy'' 

3. Ar? the technical terms 'drann frop the academic ^disc ipline and included in the program's subject-' 
, matter content defined with sufficient care so that their meaning is unambiguous and clear'' 

4. Wheh a concept which is included in the suijicct-'»»attcr content has both a popular and a rechnic^J. 
meaning ( e.g. , woTkX, is. the necessary distinction clearly made? 

5. Does-the program's content help the learner to d^^puisli between broadly applicable principles 
of energy conservation and narrow prescriptive nJHr 

6. Has the subject-matter eContent been presented in suth a way as^ to correctly distinguish fact from * 
theory and/or speculation'' 

7. Are any assumptions which are presented in the subject matter content identified as assumptions? 

8. Does the learner have the opportunity to question any assumptions which are sQt^orth, or are they 
to be accepted without examination? - ^ 

9. Are th^e well-established concepts and principles which are included in the subject matter content 
identijjed as ideas which are not likely to be changed over time and^on which the learner can rely? 

10. Where the suhject-matter content includes information that is not yet well established, are 
cautions given that the information is subject to change'' 

11. Are ideas which are supported only by limited evidence at the present time identified as tentatively 
held ideas'' • 

** ^ » 

12. Poes the program's content help th^ learner to distinguish between tentative and wel l-establishgd 
ideas'' 
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James Prescott Joule 





OGA 1 







Work 



1 Ummtr I 













Fuel 



Heat Energy 



1 iMMA 10 

MAOwnng 




HMTt 

tnmrVr 





OGA 3 



The Sun 



OurT 





0OA4 
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Dm Swn 



Fojms of En«rxy 



Work 



H«a( tn«rxy 



The Sun 



V*w can rf« fh*M actMiiM si mny Him 

□ MSinCi ^Cvn UgM (fWOr Changt Thmot^ 

□ M«n£i 4 tew Con Y*v Moh* e Sr**««" ^9 C*fw*f1 
tl«««d OrovTtohenol CA*«gr to KMWtK En^fgy 

□ MSiflCi 5 H»w Con Y*v Ma4« • Syi««m 1« CoMv*n 
EI*r>ricot Energy t« Mogn«tK En««vy^ 

□ M*fi£i 6 H»« Con Yew Mok* o Syt^m 1e C«nv«<^ 
$«or«d Ctwmtcal EA«fgr *o Ei*ctr«a4 Envrpy^ 

□ SA 1 ftoffefiM * 

□ SA 3 Elofhe EA*r9r 

□ SA 9 Con Yov SKo« Thol ErMrffr ^ *^ 
Ocswp«» Spoet^ 

□ SA 4 Ce*fMVH»wt)r Etoetncrty 

□ SA I EtattK En«f8r MocK«n» 

□ SA J» Energr Conv«r»Mm 

□ SA 13 ObMfvmg Wund 

□ SA 13 ^opor Clip 1«Wphen« 

□ SA 14 RodiOfTwt*' 

□ ttS 1 A CH«iwcol iff*fr> 

□ Its 3 f*r*«)wt 

□ RtS 3 &fO»tty 



□ SA 6 Grovftottonol Entfgr 



□ SA 5 hitU 



□ MfnEx7 How Con j(ov Moh* o Sr»»««< U Conyn 
Eivctricol Energy *o H«a1 Efwrg/* 

□ MSinEi t How Con YOv Moowrt Hool EA«rgy* 

□ SA to Who« Hoppom Wh*n You Add Som* Amowm o( 

Hmi EM'Oy H eqwo« MoMM of SoH ond ^ ^ 

□ SA n How k Hoci Energy Moow*otf^ 

□ SA IS Enofpy Oo>M 

□ SA 16 Enorgy SeUo^ 

□ KIS 6 Colorm 



□ SA 7 Seler b>orgy 

□ BS 4 f4udoor EAorgy 

□ ttS 5 How Oeoi tW Sun G«t^ 

□ R1S 7 CenMfvofMKt of 




Figure 4, 
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Illustration of Science Content Included in a Science 
Unit on Energy: "Joule Planning Booklet" .(excerpt), 
from Champagne and Klopfer, 1974a. 
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Instructional Strategies and Materials . , 

'In our^view, the goals of an energy education program necessarily 
cover a broad range of knowledge and behaviors of different levels of 
complexity. In' order 'for these goals to be realized, they must be trans- 
lated accurately into effective teaching procedures and instructional 
materials. The process of accurate translation, known as instructional 
design, is a complex one. -Each of thege aspects of instructional design- 
defining teaching procedures and developing instructional materials— will 
be considered in turn. ( ^ - ' 

One important step in\the definition of teaching procedures is the 
statement in behavioral terms, of what is to be learned by the students. 
Once the desired outcomes for a program are stated .and classifie*d, a next 
step ir^^the design process is to select an appropriate teaching procedure 
to bring about^ a desired outcane. Learning theory suggests that behaviors 
from different domains and behaviors of different levels of complexity are 
learned in different ways. ^ For example, riding a bicycle (a higher level 
psychomotor behavior) and spelling cat (a lower level cognitive behavior) 
are both learned behaviors. Each .is learned under very different conditions. 

An instructional strategy is the process by which the conditions for 
learning a certain class of behaviors are created. For example, in cases 
where it is necessary to impart , information to the student, a didactic in- 
structional st;rategy may be used. Figure 5, a reproduction of Joule Les- 
son 5, in whi^h information about types of energy conversion is presented 
to the student, illustrates the didactic instryctional strategy. Other 
kinds of instructional strategies are used when it is desirable for the 
student to learn higher level cognitive behaviors. Joule MinEx 3, repro- 
duced in Figure 6, illustrates the application ^of modeling to teach a 
problem-solving behavior. Seminar on Energy, H part of which is ref:)ro- 

duced in Figure 7, illustrates t^e use of simulatYon to teach students 
how to behave when participating in a seminar. ' Modeling and simulation 
are instructional strategies sometimes used to teach .complex behaviors. 

'n)ere is a considerable body of research and psychological theory 
from which evolve principles that are useful in designing instructional 
strat:egies for successful teaching of behaviors from different domains > 
and of different levels of c^nplexity. An example of such a principle 
involves the relationship between experiences with physical objects and 
the learning of abstract concepts. Scxne psychologists believe that under- 
standing 6f physical concepts is gained only after having had the oppor- 
tunity to experience them through the manipulation of physical objects.' 
This principle is ■ illustrated in the excerpt from Joule Lesson 5 in the 
accOTnpanying Figure 5. In this ^lesson the student experiences thfe" con- 
cept of energy conversion through manipulations and observations of a 
battery-bulb-buzzer-syst^m. , The student experiences first-hand the con- ' 
version from potential energy (the chemical energy stored in the battery) 
to kinetie energy (the light and heat from the bulb and the sound and the 
heat from the buzzerf. The Joule MinEx 3 illustrated in Figure 6 is 
another illustration of the application of this principle. 

Educators are most experienced in designing instructional strategies 
to successfully teach the lower level cognitive behaviors. The higher 
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En«fnt-Convertin|[ Systems 



You Khll need ai kit, «n answer >h««t. «nd • pencil 
Krom Centra! Siipp4y, yoo will idau ne«J twu bditt-r 
m, two rubbefbsml battery hotdervy und four wiri^ 
wuh •lliffatur^tpa ' ~ ^ 



There are many different forma of erwrfy You 
h«H« learned about heat eneryy light enerxy kinetic 
enerfy aound erwrgy. electnrrfenericy and^hem'^al 
enerfy Erterny^-an be (.hunKed fn>m one of these 
"fwrrni to another 

Ch«n»cal energy can be changed into other furma 
of energy Lhrmira! energy rVn he thanged intu 
kinettc ertericy, sound energy, li^hl energy hrA^ 
energy or elertrK. jiTfhergy * 




A boy ta a ayaiem thut < hange* or rim/erta (.hemtcal 
energy from the fund he euu and the oxyij«>n he 
breathe* into heat energy a4>und energy nnd kinettc 
energy 




• 















A hontr i» n Hvtti'ni th.tt ti>nverl« thunual fntrgv 
fn)m th« hav It r.tU th»* <>x>gf n it hr» ,nh<Tt »nl«j 
h*'jt a«und und kinilit mtTKy 

A cur nil tf> tftem ( onvert* rhfrnuul »-n»-rgy 

fri>JTf the gMHulirk* jnd thf (>x>K''n it uxx inlti h»-.«t, 
sound inH kinelrc fner^y 

Thtre are mi«ny diffirtnt kynlH of »yiitfinii whu h 
omvt rt fin*- fi>rm uf i n»-rn«^t<i anuthi r Any ffinii 
III energy tan \yr (h.«n|ffd irtU) anv »(th«r form of 
tntrjty with tht right »-ni rgy (finvt-rtinu »yf>l<ni 



h.iltrnpn bui2crs and light bulba are energy 



Tnke the materiaU out of the kit 

Now kx>k at the picture at the nght 

L'aj the wirrn U> connect the butter 
u« to the light bulb and t^ithr buzzer 
tAm all of the ronnectiona are 
made correctiv the light bulb will 
go on and the bof zer will bu7( 



'5i 




A battery i(t in ener|{> ronvfrting (iy»lcm thjit 
ch.«nge« cheit^ical energy inUi ele<tricnl energy 

A light bulb cnnverU flertricHi enrrgv «nl<) tw<i other 
Mrmn iif^nergv Theae fomrtujf energy «re light 
and hf-at energv 

A hu//« r c^flivert* flet inci^i energy inli' K<iund energy 
and n little heat energy ^ 



Figure 5. 

Illustration of a"" Didactic instructional Strategy: 
"Joule Lesson 5, Energy Converting Systems" (excerpt), 
from Oiampagne and^Klopfer, 1974a. 
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PlanU aiv imporUnt eMrgy^mivcrtUHr •yvUfM 
PUnU mr ttfht mtrity frow iIm Mm A u oorrt caf> 
bofi dHMid* from ihe air Mid w»t«r from th* frovod 
into oty^tn and Inod (apple* icoro, CAd iTM*. for 
esampb) TH« oiyfcn and bad p ro d« CTd by pianto 
arc a ayvicm^Mt Km ch—icat tntrgy itorad n it 




Aya h at* aicrgy-coavOTtu^ ayitoiM loo. Ani- 
j»aJa coBvtrt chraUcsl rmu fma tfac food Uwy 
Mt and the exyfm thry braathf into hMt tiMrgy 
that kavpa their bodiea warn «nd mto kinetic «Mrgy 
far ■Mmng abovt and dcnnc thtnft. They ako 
coDvert cfacnttcal enargy uto ao«tnd enerfy whan 
they nu 




1 When loca b«Jii in • 6Teplao«. what two chemical 
Mifaatanoaa tntaract pa fiaaar cnarfy^ 

2 What fori* of enerfy la atorad m a woo^xycan 
eyatem^ 

3 When tnc chemkai aobatancaa in a wood-oiyfen 
ayatcm into^rt, cheoucaJ coarfy la oonvertad 
into other forma of cncrfy What art they^ 

Write your anawera to ail the nombcrad qaaatHcu on 
yoar anawer ahect 



Fig. 5 (continued) 
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joulihiinExs 



Htfw Can You Mak^ a System 
fo Convert 
Heat Bnergy into /dnetk Bner^y^ ' 




"HttnifB you wtU n«rd 
for thw MinEx 



penrtl 



fti>m ( rntral l>uppiy 
anfRor* V) ro! plastac hra kug^ 

«A«H piepan p*p«t towH 

/fiMn Trachrr ■ Skppty 
h<Hpl«tr 



NCrr^« If yo« h«^^ diffmitt ptw) (or anMnfiBfr the ^ 
tton UJk vbovt your plait wtth yaw Harhtr 



/iifttf iff ir4#^ ^APf 

Vim Amy grH a «in«irpi«p«ii She c«t ' 
■rYHind thf bottom cf th« pan with a pair 
of aniiaora In this way the rut out ■ 

carctr of ahiminum 






Amy mmdf ifi K)u»liy apMrni nitu m tht 
aluminum cncSr Sh« wm carrful not to 
nit all lh« way to tht mtddlr 



Amy twiat«d r«ch of th« 16 bladm a half 

turn m th* aume d?r#rt»on 



Thm Amy pttshf<| a map pin thrattgh' 
tht crater rrf th« aiumuium wh«el SW A 
thrn pash«d th« ptn into « long ctat'k 
ao tiM blattf^ of thr whcrl poinle^ dpit 



THtft ihf at* thf stick aiU alwninafn 
cird« asHfe whiW ah« p f»pa»td the raa|[p( 
hcrajrsmn 



Figure 6* 



Illustration of a Type of Problein-Solving Strategy: 
"Joule. NinBx 3, How You Make a System to Convert Heat Energy 
into Kinetic Energy,?" fron Chai^agne and Klppfer, 1974a. ^ 



^'Amy fat a can with an opnunc w tbt 
^ lo^ aod * amall hole tn it* Mde Sh« 
pawl »b(Nit 50 ml of water into fh* can 




kmifk tmrgy? 



If yuu try Amy * ayttMn, tnaii« Mif* that 
you arr as cartful ai ^Liny waa when 
workmc wtth atnun Rrmvmbvr to aak 
your iMcher tn empty th« can of hot 
water when you are ready \o clean up 
You can keep your aluminom wheel 

Whkl kind of en«rfy oooverHon takes 
l^ce tn the can-an4 wheel ayatein'' 



8o«M Thhici To^ritc Aboirt' 

1. What form of encrvy doc* (he aiunu 
nun wheel have when tt w tominc'' 
How do you know'' 

2. What form of encrsy w added lo th^ 
w«t«r la thCjCao-and-whcH ayatem? 
Wb«re doea thia energy ctNne frooi'' 

3 What kind of cfwrcy coovcraton takfc 
piace tn the hotplate^ 



Sosc Thiafa To Tkink Aho«t 

1 Doea th« aleam coaunc out of the hat« 
in the can have eDervy''*How do yo« 
know-* 

2 Why are there two holw tn the can** 
Why do you put a atopper in the Urve 

hoie'' 



SagfcatioM for Othar tsvaatigBikma 

t Set op your ayatcfo ocwn Hotd the 
I ahaunnai whad ao that the ataam 
hfta the wfiael tn difRvrvnt waya How 
ahoold you hold thejrha»l%o (hat tt 
tama the fMtaat'* Whan ddaa rt havt 
the moat kinetic eoaicy^ *' 

V Make whaala wtth btodaa that hava 
dOUtmi ahapca*and taa( then with 
yoarayatcoi Wtth whet riiapa ol btoda 
doaa the whati »rfi falaa c^ 



Fig. 6 (continued) 



209 



IMIC jMiltLMMn U 



A Seminar on EiMfBf' 




jutMB Mdi idMrtiA lk£lto«lirtKrMfli or hir 
work, thvy hept to gabi • bM«r wdtnUMteg 

Y«a C0«U emn paw Um way ■ tu i Hi li «wk to- 
irtlMT m • Mmt»v 10 • fTMp of pUaniaff 
■ pnty Th« p«rty pUnocn w* tntar«^ » thu 
f ntw^ What c*r w« <k) io o«r fnen^ wiU «x>of 
ttMMMtvM St «v party'' "Hia P^n»«« «•* 
eashu* thttr la to—a to ■«■■*» ^ 

Um qMtfdb Om panetf'Mkaa i Bp r a h aa and 
MMtjb«r t^akaa pMch A third ptrawi 'iic w ai w 
tha p^y ran and • fovth Winga a Niwd 
naiWu'nn By worfaaf i(a a groap^ tha plnuMra 
aalvf lh» problaiB of throwing a food party i 
aMfly th«a tf oim ptcaoj) ptaanad lha p«rty<« 



rty won 



THa 

TSw KWiwof wiM ba mformoi QOtHarmg of tSraa vewnMH 
maa<>09 to dncww o tp«<if<c wpx S«k* n mformoi tS«r* 
w4l ba no ^wtMwi taedaf lo dH^act #»• or<t#f o* commoWn 
from tH« KiOntHti 

»^ 

n«ca Si lov<t MtMoufi 

SaifMtg PoHor I** iH« homa of th«,waoNhy Doctor vyiNwm 



Tima 



WiNtom loovmxM wovW How* boon q doot oM mon o> 63 
y^fin wK«*» iomof iouW woi 37 yoon Old cK>d Hod pwb*»»h^d 
popon on )K^cor>vo^o*ion of ^orgr or^d wKan CoH Vo»» 
wot OTfty 19 rtort oid ond Hod jrti do M itud*«i of 
nwtritton twt lofi VnoQwv* lHo« aU thro* K«nti»n or* of 
f^rmtor o^«) Mnd Sow* ocH««ved mkco» m thatf f>«Wf of 




Tha tamMW bo^MVi with fKa Kiafwnn w*tw*g co«nfortoWy or*d . 
. tohing oornatAir 

Vatt (V) TKt topK tor our M^Mtor todo»i <* fha r*fotK>^tHtp b*Nr#«n 
' (H^ food «n (KHtnoi *oH ornJ ftta orwrnof l r«od tor ar>Orgy 

iawla (i) Tha work of mony u>arMnt% ht» eottrtbvtod »e owr vr>dot 
Wonc^ af how eha<tKol *n*r9y Morod Mt food ortd oaygort 
^ n convartad by »ha body mto KacH artargy ond ktrtoK t\mT^ 



V 



Figure ?• 



latrodvcitew to th« Seminar 

The Lrval L aamiAar la a lot bk* an actaal ftminar 
acir^liaU hokl Joalr Beaumont, and VfNt ara 
meeting lo talk about thu quaatwn. How la the 
foud an anunai eaU relatrd io the quantity of 
rfMTfy tha animaJ uaca'* 

Each man baa 3on« dtfbrtnt wor^ that ta related 
to the aemuiar qaectjon Joule atudicd energy He 
fowtd that energy ta not loot or gatned when it i» 
converted from one form Lo anoO^ Voit atodied 
oAe particvlar energy-converting tyatem. the 
hantan body He tned lo find a rda^onahip be> 
tween the chemical «n«rgy atorad in the fuod an 
animai eata and ih tha oiygao it breathe* and 
the amo«nt of heat energy an anima]'a body 
releaacb Beaamont looked tnaide a haman being'a 
atomach and,obacrv«d the way food la dignted 

White the thrae aoentiaU in tha Level E aeminar 
ahare what thay know about the acminar que*- 
tion, they gradmaliy Uam more about the rcla 
tionahip bet war n tha food an aiftmal aata and tha 
en«ny ti oaca Joate'a work cofKcming th* con 
aervatton of anargy u helpful td Voit Sine* 
Joule ahowad that tnargy ileither toat nor 
gpuiad aa It i* converted from etw form to another, 
Voit can aay that th* am^t of chcmKal anargy 
alored in th* food an animal eaU and in th* 
oxygen it braathaa la th* aam* aa th* amount 
of h*at «f»*rgy ita body' give* off ^kima chcmic»I 
energy m convarud into kuMitc i^l rg y ta th* 
animaf a body Thia kincOc margy la Btar eeavartcd 
lo heat anergy Even though the chcnucal energy 
in th* food and oxyg«n la convertad in th* animal a 
body into other fnmw of energj' (heat and kinetic), 
th* amount of energy remain* th* aame 
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Illustration of a Type of Simulation Instructional Strategy: 
"Joule Lesson 12, A Seminar on Energy" (-excerpt), from Champagne 
and iQopfer, 1974aa « 
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SwI my work o" d>g«»fiOf> wOt f^Oil irrpct'on* I »how«d ho« 

fK» body cl>9«lK 'K« ioo0 

fJowl» tOfl <• 'e»p»<» ) Or i«0»J»non" Ou' ivrely yOv 

mvrt' O^re* »ho' O Vo*t » Hwd«»»^«rrtK the hymon <otorim«ter 
O/* .mpor»or>» fOO " ^ 

And yOV' tdeo O* triergy (OO^rvottOA lAr Jowie Wirtvow* 

C OtoriWe«e'' ' Om ♦o'"'l'Of wif^> 1 0«O>li«r I itodtei wvr^g o 
ColOT>fne**r but * know rwiKjny of irovrt 

Moy t d«Kr>b* O hymon Cg'o'imctvr r© yOy' 

f9\ p>«o(« do 

TKii (olori'nctvr n mvK^ like lo>'0<V<Cr i Rot -"'H '» we or* 

eb)« »o mok« niu<h »»»Of» *Ko<f weotwr»men*^ f^io" Lo*o'Vei 
AK yet occwrof* 'T»«o»wi»m«nfi Accwroc/* f hot » »K« lecre* 
Here Q«nrtem»n n a PK'wre O* O hv^on CQlo'"^*!*' 
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Ai yow con It n large er>Oh)g^ Id o person to wt "> ' ^o;> 
po<nti fo penon tn the pif'wf* ) The p*f*oo g<*«i o*' ►^•of 
(M« po<nti fo ar'Qwt on<^ word ^VO' \ 

IK#re ore two tK«r'T»o^«f«r\ m iKe coter. meter 0"« o" 
r>ght ^^e points I ond or>« \\ or< the le'* po<nfi f The 

tK««4nome*«r on the nght m«ofwrrt »He leT'peroture o* the 
• wo'er go<ng into tKe ctfterimeftr the fhe"^rT\«fer on the (e't 
m«o«kir«i th« wote< \ temp«rotwre o> th« wote' ^o««i 

A/»d the '•mp«rato'» o* ih« wot^r tho» l»o*«» i» higher rhon the 
••mperotyre ot the wof«r thot ente^' The heo' 'ro<T<fhe perwjn 
ro>t*l fhe 'ewpfffOKire o' wot«r Oi >t poiv«i throvgh the room' 

^et The cotof'Weter n n^ode w rt>ot f>oo» ©♦ the heot exop^i 
throvig^ ihe wottt So you »«e rr^r colorimeter t o^^neigy 



With thi) co'or'<^ter ft«Okimo<>t we <on nr«oiure '^w 

much heot energy it gi*en ot+ when th« ptrton tfot^ dtt*«'»nt 

♦ oodt 

Now thot inlerVftl fTV« Alter oH ' Of" the «»p«^< on Kow 

lood n di9«it«d in fhe itomoch So yow of» vayirjg thot o\ 
food 1^ d>g«tt«d h#ot erv«rgy^ mode by the body 

I dofi t rhtofc Of Vo*t meont tho' o» oH Of B*owmoot Heo* 
energy n r^o♦ mod* by 'he body The hwmon body converts 
chem«>| energy stored m lood oi d oiyg*" ""'o h«ot vn^rgy 
Er»«rgy if conserved 't con t b« mode of d»*troy»d tnergy 
con only b« converted trom ort* lo«m W of>Oth«r 

Pf*Ov« f Kplotn wKot yow meon M« Jowt« t r»olly don t 
how oK thit tolk obowt eocrgy (rfi m wrfh trty bnNtont itwd»»f 
o( d<4«ttio^ • 

Tow moy thiftV^t »he hymon body 0\ on en*rgy converting 
iyt»«m Th« (ood we vat «t changed by fh« body 



Thot AAf Jovile I olone ho»e 1>b«rved w.tti my own eyei 

but oJ ' ho»« dcmonitroied when the body <hongei 
fne food we «ot energy 11 reieoved 

Yoo Me toodi are mode op ol diHerer>t kir><i» o< chemKot 
fubitorvcei CHemicol tyttemt hove stored f^ergy Thit iimply 
meo"t thot when chemical vubt»or>cei iftieroc} the »nergy 
«ofed m th«m wilt b* f»t»a»#d 

Whot ore Vh«^ ch«m«ol interoctions yoo tpeok ol' 

Th« cKemKol wt«1onc«t m foods inleroCt wfth rhe OKyg*n o 

p«non bf*ath«f m Oxyg»n %% o chemjcal vubtton^e too ol 

coi>n« 



ire w o dtogrom to ihow whot Koppons Dr Seoomoot 




tmogrne th« p^non m rhe colorimeter hoi eoten tome food 



The chotiMm^TObMances from tK«t food fVo^f pomH to food) 
iftteroct wfth the oi^ygen ^Voft pomti to o*roenj TKn « the 
♦odd oMygen lyifem fhe pomH to Jorge c»fc'ej ^ the, 
body the lood oxygen lyttem releotet iK ttofed energy Meot 
energy n gi»en o« fRe po<nH lo Heo» fnergy; 

The mo«n potfrt *\ fhn 0» fteoumorvi The omoynt o* energy 
stored in the lood oxygen tyttem tt the tome o\ the omowot 
ol heot energy releoted The body conr>ot moke energy The 
body chqrtgei cherrwcol energy tnto heot energy 

ffteowmont »<»y» to Varf ) Then the on*y energy thot get* into 
the coktrimeter n ttored m the lood oxygen tyitem The only 
energy thot comet owt n heot energy Yo« meoture the heot 



Yei ^ AAr iouU hoi eiplotned thot the* energy go«ng irrto o 
lyttfm tltfuok the e^efgy comirtg out from the iyt»em 



Fige 7 (continued) 
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level cognitive behaviors represent a greater challenge. Designing in- 
structional strategies that teacb people to take action on the basis of 
what they have learned in energy educatioiyis a challenge of an altogether 
different order of magnitude, \ 

It c2mnot be assume<i that providing students with information about 
energy and the shortage of energy necessarily will have any effect on their 
actions with regard to energy consumption. Indeed, it has been the finding 
of educators in otiher fields! wh^re a goal of education is to changje people's 
behaviors, e.g,, nutrition, Mf hat providing people with information^ does not > 
.change their behaviors (see, for example^ Hochbaum, 1977), Behaviors re- 
lated to energy consumption, like those related to eating^ are*, in general, 
habitual,* requiring no deliberate attention from the individual. To achieve 
goal of changing students' bel\aviors with respect to energy cdnsumption , 
the instructional strategies of an energy education program must take -this 
habitual nature of many of these behaviors into account. ^ 

As a first st^ toward changi,ng these behaviors, students should be 
made aw^e of their habits of using energy, i,e,,' these behaviors must be 
brought into the realm of conscious attention ,and decision-making. Fur- 
ther, instructional strategies should make provision for guiding students 
in the process of making responsible, informed decisions about their use 
of energy. And, just as it is true that a decision-maker v^o must choose 
a program of energy education must make this decision on the basis what 
is valued^ so a student making a decision about his 035 her us^ of energy 
must^also make this decision on the basiff* of what he or she>^alues,- This 
implies that the instructional strategies of an energy education program 
will need to be concerned with helping children identify |^d clarify^ their 
own values. This furtherx implies that the student should not merely be 
asked to state his or her values with respect to energy but also that the 
student be aided in the process of identifying and clarifying such* goals, ^ 
Especially important in a program^ith the goal of changing students' be- 
haviors or actions is the opportunity for students to ^t goals for them- 
selves, on the basis of their own values. Goala^'are "indispensable for 
action" (Kreitler & Kreitler, 1976, p, 103) andi a^e necessary links be- ^ 
tween beliefs and values^ on the one hand, and Actions, on the other. 

The clarifying of values and the setting of goals can be viewed as 
prerequisites to an individual's chamging his or her habits of energy 
consumption. Such a goal might be broad and altruistic; for example, 
"I would like to conserve energy for the sake of future generations," 
M^re^JTelevant to the s^dent and,, therefore, probably more effective 
in changlng^the student's behavior, would be a gpal such as "I would like 
to reduce my family's utility bills," In any case,, having formulated a 
goal, the student can then go aibout the proces? of mcUcing responsible de- 
cisions about energy consunqption. 

Tlie foregoing discussion suggests a number of questions to be con- 
sidered in designing the instructional strategies of a, program of energy 
edud^tlon. I We have listed a sampling of such questions in Table 3, 

Not only must an instructional strategy be appropriate to the de- 
sited behavior, it must also be appropriate to the learner chcuracteristics 
of the target population of students, and it must make adequate provision 
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Table 3 
Instructional Strategies 



1. Are the los.tructional strategies well matched to the learnintiS' 

2. Is provision made for student, to examine their own habits ,of energy consumption' 

• rll;.lr^i':'.lrl; tZX^lll "-^^^ ^° -^^-^ °- ^^'-^/-<^ values with / 

*' tjuden?"'"" ^"''■^^"^"8 P"*"""' 8°*'* "i^h respect to energy consumption suggested to the 

5. Are means of evaluating the consequences of his,or her own goals with respect to energy con- 
sumption provided to the student? icspcvi lo energy con 

'^K*^^"' provided with the information needed to plan ways of achieving his or h^er own • ' 
goals with respect to energy consumption? 

^' goals? ^^"'^^"^P^°^^'^^ -'^'^ strategies for -selecting or planning ways of attaining his' or her 

IS the student Wided with means-of evaluating the attainment of hi§ or her goals' 
Which principles of learning theory ar* applied in th'e^ instructional strategies of the program? 
Is the process of reaching desired outcomes consistent with the instructional strategies? 

^Indina'T"'""*! Strategies are used to enable the students to acquire a functional under- 
standing of concepts, principles, and theories' 

s'nir^n'JS^sol^nV^^ instructional strateg.es that enable the students to develop 

13. Is a sufficient x^ariety of instructional strategies used in the program? 



8. 

9. 
10. 
11. 
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Tabic 4 - ^ 
Instructional Materials 

Adaptability to Learner Characteristics ^ ^ 

' ^ (' 

1. 1$ the condfent to be learned appropriate to the ability and cognitive developmental level of- the 
,' target po'JJulation of students? 

2. Are the skills to be taught appropriate to abilities and cognitive developmental level of the 
target population of students? 

3. i)o the instructional materials make realistic, rather than unrealistic, demaijds on the students' 
" coghitive or manipulative skills? , 

4. llow are the students' interest and active jnvolvcn^cnt with the instructional materials maintained'^ 

5. 'Are the instructional materials selected or dtjsigned in such a way as to be adaptive to a variety 
of learner sensory modes'^ , 

6. Are illustrations and/or photographs appropri\te for th^ developmental level of the student and 
for the kinds of pictorial information conveyed? 

7. ' Are' the design, format, artwork, and style of presentation likely to be appealing to students of the 

age level and environment for which the materials are intended' - ' 

Instructional Design Characteristics 

1. Wliat is the relationship between th^. statW instructijtjT»>l outcomes and the instructional materials? 

2. Is the^esign of instrjuctional strategies consistent with what is known about ^learning' 

3. Whit attempts are made to share the objectives of the prpgram witn the student via the instruc- 
tional materials? 

4. Are tne instructional materials adequate to enable the student to attain the instructional ob3ecti>^? 

s: DC the instructional materials provide the student with opportunity to practice the skills and behav- 
* .lors of the program's stated outcomes? ' 

6. Is provision made in the instructional materials to provide the student with adequate feedback on 
his performance*^ ^ 

l\ Are the media of the va^-ious instructional materials appropriate for the kinds of information they 
are intemled tp convey? For example, is auditory information presented aurally; have appropriate , 
media been chosen to present various kinds of visual information? 

8. Arc instructions, to the student within the instructional materials clear and easily understood'^ 

SequencinE • 

.1. U the sequencing of the instruction clear and based on some readily definable theoretical modeL' 

2. Is the sequencing of instruction appropriate for the kind of learning fe.g., process^ cognitive) the 
instructional materials are designed to teach? 

3. Does the introduction to instruction begin with an experience or concept that is likely to be a part 
of the student's experience? 

4. Does the introduction to instruction refer back to previous instruction in the^sequence'^ 

5. Are there adequate directions for the student to follow in proceeding frc«i one part of the instruc- 
tional materials to another part? • 

6. 'what kind of provision made for assessing th^ stydents' performance during and^^at the end of the 

instructional sequence? ^ ^ \ 

7. Is there an adequate summary ^n each of the instructional materials and a hint tc t^e student of 
what will cdiie next In the instruction? ^ ^ 

\ 

Consistency, Accuracy, and Values ' \ 



Are the facts; information 
rect or in accordance with 



ijid interpretations of ideas Included in the instructional rtateriala 
tKe best current thlnkin| on the topic? ' \ 



2. Are the several components of the instructional materials free from Inconsistencies (e.g.% between 
directions for using manipuUtiyes and the manipulati vcs themselves; between manipulative^ «id printed 
materials)? \ \ ^ 

Is the "ton*" of the inntnictional materialH consistent with the goals of the program ( e^. \ Are 
instructional materials designed t6 pernuade the student to adont a set of behaviors retardiAa \ 
enemy use free fro* a tone which deprecate* the student)? ' - \ 

4. Are the Instructional materials free'.from obvi&us or subtle sexual social or racia; bias? ^ \^ 

5. Fron what moral and/or political persp'^ctive are values presented in the instructional materials^^ 
• 6. Is information related to values preScnWd honestly and realistickl ly rather than overstated 

attaai^t to persuade the student of 'the "ttorrcctness^' of a particul^ position? \^ 
7. Are the values expressed directly or l^dif^ctly in thf instructional materials identified as such t^^ 
* the i earner 7 \ 
. a. Are materials free from evidence of suppo\ti\g the poli\les*>f any special interest group?^ 
9, What affective outcomes are the instructlonal\materlaU iN^kely to produce in the student? 



\ 

\ 



F. 



Table 4 (continued)' 



L. Pxin^ed Instructional Materials 



1. \Is the print med^iun appropriate for the behaviors being taughN^? 

2. r "Is the reading l^vel appropriate for students m the target poj^ulation with respecV to vocabulary, 
'^anization of ideas, and structure of sentences? ^ * ' ^ 



3. What\-provision5. are tt»ade for students whose reading level is beloV the grade level for which the 
materials are int^etid0(d? , \ * 

4. .Are the\i 1 lustrations , tables, and/or photojiraphs instructive and a^ropriate to the text, and 

laVeled jvj-operly and clearlj'? Do the; convey accurate information? \ 

5. Js the layW of the printed page attractive, easy to read, and instructional ly functional (e.g., 
' an illustration placed near text that reffers' to it)' ^ V \ * 

. \ ' \ \ 

6. Are the printed typefaces clear, easy to read, and large enough for tt)e\students who will use the 
instructional materials? 



, \ 



Non-Print ><{edia 
1 



4. 



Is the medium selected the most appropriate one for attaining the expected ^t\dent behaviors and 
for presenting the t^pic being taught? ^ \ 

2.. Is the. medium select^ the least expensive one that can adequately present th^ t\3pic or concepf 

3. Is the audiotape or reciprding of sufficiently good technical quality? \ 

Is the language level ot\\the narration i^j the audiotape or recording appropriate f^ the students 
in the target populationr\ . \ 

Are the voices used in the \audiotape or recording generally pleasant and distincf 

Do the sound effects Used iii\the audiotape or recording support and enhance the narration? 

If rowsic is used in the audiotape or recording, is it properly "mixed" with the narratiVn? 

Is the pacing of the audiotape V- recording satisfactory for students in the target popuUtion'' " 

Does the audiotape or ' recording (^tinue to produce sound of good quality after extensive\ise? 

Are* the visutte of the film, filmSlrip, filmloop, or videotape technically well done? 

is the pacing of the film, filmstri». filmloop, or videotape appropriate for s<udents in theXtarget 
population? 

no the vi^nals u^ed in the filn, fllmVuiy^, ^ilinlooy^, or videotape rel*»te well to the accomnanVinp 
audio portion? 



Do the visuals in the film, fijmstrip, 
depicting (e.g., aft depicting \speed sh 



^Imloop, or videotape communicate the concept they are ^ 
Id convey the notion of motion)? \ 



G« Manipulatives 



\ 



1. 

2. 

3. 
4. 
5. 
6. . 
7. 
8. 
9. 
10.' 

.}!• 

12. 

/ 



Can roost students in the targeJt ^j^lation (Successfully) use the manipulative to carry out the 
program's specified operations with 

Have the manipulative materials been selected knd/or designed in accordance with what research has 
shown to be appropriate fo^ the manipiylative abilities of the target population? 

Does the design of the mani^^ilative ^hance the possibility of its proper use?'^ 

Is the manipulative or apparatus desigaed so that\it is self-instructional? 

Arcf the sensitivity and accuracy of the «poar«tu«;\ adequate for the uses to which it will be putr 
Does the manipulative ha^c potential, for general us^^in the classroom? 
What is the life expectancy of the manipulative or ap'J^aratus in normal uAdf"^ ' 
Ar€^ manipulatives sufficiently sturdy to resist damage yhen dropped? 
Are lianipulatives made from non-toxic, f lame-resistartl materials'' s - , 

Are manipulatives free from potentially dangerous sharp and pointed edges? 
Is th<^ Mnipulative 



jnc ti on , adequately? 



^ipuiativfc or apparatus the least expensive one available that will 

If the manipulative is designed especially for the program, is there an essentVal'lV^uivalent one 
commercially available that will functi^N^idequately? 



V 
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for the individual differences and needs of individual children, go too, 
the instructional ^materials must be designed emd produced to fit the 
l^rner characteristics of the taurget population and have built-in mech- 
anisms for accoBBiodating to different individuals* learner chauracteristics. , 

The questions in Tabl^e )4 are included to provide a framework for con- 
sideration of issues relating to student instructional inaterials. Charac- 
teristics of the taurget population which can be predicted with a moderate 
degree 9f accuracy include level of reading ability / level of cognitive 
development, level of motor skill development, amd achievement level in 
mathemaitics * Materials shoujd be developed to match vrtiat is generally 
known about the level of development or achievement of each of these 
pharacteristics in ^e target population. However, even within a well- 
defined population, children will exhibit these characteristics to greater 
or lesser degrees. A well-des^ned program will makef provisions for these 
individual differences. As an example we can cite the use of read-along 
audio tapes designed to acccMnpany^ printed instructional materials. The 
printed materials are written for children who are reading at grade level. 
The audio tapes represeilt: an accommodation to the individual needs of thoSTe 
children who are reading beloW grade level.. 

There are other ^ ways in which children's learning requirements differ 
that are not predictable simply by knowing the characteristics of the popu- 
lation of which the student is^a member. , Students differ in the sensory 
mode by ^ich they learn information best* some gainiijg more information 
from listening and others from reading or from TV or movies. 

Children also exhibit preferences for different social settings for 
Jeaurning. Some prefer to lestrn by themselves, others aure more -satiisf ied 
learning by interacting with others — the teacher or their peers. An'^m-j^ ^ 
portamt point for consideration in any educational program is the extent 
to v^ich accommodations for jthes6 and other differences are made in the 
instructional materials. 

There are both theoretical and technical considerations that should 
be given tp the design and production of print media, illustrations, vis- 
uals, sound recordings And films. The selection o£ these to fulfill speci- 
fied instructional requirements should show the awaureness and use in teach- 
ing for specified outcomes. Sections E, F, and G of Table 4 contain 
questions which pertain to. the level of technical quality of the instruc- 
tional materials. These questions .focus on the issue of whether the 
materials have been produced caurefully or whether slipshod techniques 
were used. 3oine specific questions listed in these sections of Table 4 
kay agppear to be extremely trifling. Nevertheless, in the aggregate, 
these questions are veary important. Technical quality can either enhauice 
or limit the effectiveness of instructional materials an4 the instructional 
strategies which are used in them. 

Th^ Teacher 

The teacher is the single most importamt element in an educational 
endeavc^. Without cOTipetent, committed teachers, even the best- conceived 
and most caurefuliy developed educational program camnot be successful. 
Provisions must be made in educational programs ^o provide teachers with 

; ^ ' \ / 
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Table S 
The Teacher 



A. The Teacher and Energy Education , ' 

1. How familiar i<; the teacher with the subject matter content*^ f 

2. How well can the teacher apply her or his knowledge of the particular concepts, principles, and 
theories included in the program to new or unfamiliar situations in everyday life? 

3. What i^fcthe teacher's attitude toward energy educat^ion? 

4. What does the teacher believe about the value of energy education in contemporary culture? 

5. ^oes^the teacher ^yyoy learning about energy education and keeping abreast of current developments 

6. Is the teacher capable of providing the instruction necessary to teach the complex skills that are 
defined as outcomes for the program? 

7. Does the teacher possess the necessary manual skills to assemble and use 
of the program and to perform the included la%oratory procedures? 

Is the teacher ^bje io conceptualize, arrange, and successfully carry out the investigations and 
laboratory experimental exercises included m the program? 

How good is the match between the teacher's personal phi'ljisophy of education and the philosophy, 
goals, and specifications for the classroom environment? ^ ^ 

^^^^.^^^ ^--^'^-^^^^V^'— T'inr?^ ^"-^ her or his \x.\xA^^^,,.^f!^^xiorm well in the program 
ahd that they wi-tTTTike it? -^^^^ *- 6 

Is there any part or component of the progrart with which the teacher disagrees or feels she or he 
does)not understand well enough' 



se the equipin|nt and apparatus 



8. 

9. 
10. 
11. 



12. Does tV teacher feel confident that »he or he can organize, arrange, and adapt the furnishings, 
equipment,, and other physical features of her or his classroom i*^o a viable learning environment 
for the program? 



13. Are there adequate directions ^ to the teacher for assembling, preparing 
manipulative materials and equipment' 



14. 
15. 
16. 



Is the teacher. secure about her or his school's administrative su 
program? j. ' 



setting up, and using t'.i^ 
pport for her or his use of the 



Does the teacher perceive that the teacher preparation program has been adequate for her or his needs 
m using. the energy education program? 

Does the tteacher think that the program's teacher instructional materials give her or him a sufficient 
orientation t a operate the oroRram in the classroom'' 

17, Does the teacher think that the program stifles, her or his own initiative and crAivity to an^mtolcr- 
able degree? 

B. Teacher Preparation for the Energy Education Program 



1. 

2. 

^. 
4. 
-5. 



Are the rationale and organization of the teacher preparation program consistent with the goals of 
t* energy education program' 



Art the teacher instructional materials and other instructional 



te 

gr4m 

Is 



means an4 techniques used in the 



Cher preparation program appropriate for attaining the objectives of the teacher preparation ^pro- 



sufficient instruction provided in the teacher preparation program for the teachers to acquire 
cor^fidence In performing the management and procedural tasks required by the energy education program'' 

Has the essential background knowledge that teachers need to operate successfully with the 
program been identified and made known to the teachers? 

Are there adequate means and mechanisms included in the teacher preparation program for remediating. 
X any deficiencies between the teachers' assessed competencies and the essential information needed to 
operate s^iccessful ly with the program? 

6. Is the atmosphere prevailing in the' teacher preparation program congruent with the atmosphere of thev . 
classroom learning environment espoused by the energy education program' 

-7. Does the teacher preparation program offer the teachers sufficient opportunities to work with all the 
various student materials of the energy education program' 

8.. How well does the teacher preparation prbgram provide for the evaluation of the teachers' learning 
about the energy education program during the course of the preparation program' 

9. Is the teacher preparation program successful in conveying to the teachers the "spirit" of the energy 
education program? ^ . 

10. Do the teachers demonstrate a favorable attitude toward the energy education program before and after 
tfte teacher preparation program? * ^ 
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' . , ' ' • Table 5 (continueU) 

C.' Materials for Teachers - ' , . ^ 

1. Do the cdntents of the teacher materials give a fair and consistent representation of the program's 
philosophy, goals, organization, and content? 

2. Ate the media (print, non-print, manipulatives) of the teacher materials appropriate for the objec- 
tives they are' intended to achieve? 

\, Is the "toii©^' ot the teacher materials consistent with the philosopii'y ami goals of the program? 
y. Is there ^ clear ^nd rational organization in the teacher material!? 

S/^sAre there adequate ditec^ns for how to proceed from one ^jJart of I'he teacher materials to the next 
^^rt? . ' ' ^ 

6. Do the teacher materials include sufficient provisions for sharing the objectives of the instruction 
with the teacher using the materials? 

7. Are the provisions made in the- teacher materials to give feedback to the teacher using them on her 
or his. progress in attaining the objectives of the instruction? ^ _ 

8. What provisions are made for maintaining the teacher's utilization of the teacher materials^ 

9. Is the information contained in the teacher materials correct? 

10. Are the illustrations', tables, and diagrams instructive and correctly matched to the text in printed 
teacher materials? ' ' * 

11. Are the art work, phonographs, and page designs of printed teacher materials attractive and appropriate 
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adequate preparation for the task o'f implementing the program and fo^* con- 
tinued support during the implementation process. 

The implementation of energy education programs will represent a 
challenge even to the most experienced and creative teacher. The multi- 
disciplinary character of the energy dilemma and the need to provide ex- 
periences that will give students opportunities to define their personal 
goals, clarify values, and examine th4ir behaviors cjombine to make energy 
education a major undertaking for the teacher. To experience success, 
the teacher must be coitmitted to egergjr 'education, be knowledgeable in 
several academic disciplines, be"' fible to integrate this knowledge and 
bring it to bear on the energy dilemma, and be conpetent to teach for 
con?>lex skill attaiijpient and positive attitude developnent. We can pre- 
dict that, in large measure, the initial success' of an energy program will 
be determined by the extent to which the teacher preparation program is 
Successful in helping teachers develop these attitudes and con^jetencies. 
Section B of Table 5 contains some specific questions relating to the con- 
ceptualization of a teacher preparation program for energy education. 

Section A of Table 5 addresses several interrelated issues pertaining 
more directirM to the teacher's personal role in an energy education pro- 
gram. The qujpstions in Section A provide a framework for assessing the 
teacher's potential for experiencing success in an energy educatiok pro- 
gram. The teacher's success will be (fete^nnined in part by his or )ier own 
abilities and characteristics and in part by factors external to the 
teacher, ^th the teacher and the situation in which he or she will be 
teaching should be carefully ^.considered when selecting teachers for par- 
ticipation in a program. No amount of preparation or inservice support 
can overcome the deficiencies of a poorly trained teacher or the resis- 
tance of the reluctant teacher. Questions related to the personal charac- 
teristics of teachers can also be used as a basis for diagnosing the needs 
of teachers who are being prepared for teaching in energy education programs 

' Other questions in Section A of Table 5 examine^ factors external to 
the teacher which will impinge on the teacher and influence her or his 
Success. Some of these factors include the adhinistrative support the 
teacher can'expect, and the physical classroom facilities, equipment, and 
other services available to the teacher. Even a well-prepared and highly 
motivated teacher can become discouraged and experience failure in the 
face of a difficult teaching situation. 

Another issue, one addressed by the questions in Section C of Table 5, 
concerns the adequacy of the program's teacher materials to provide the 
tea'cher^ with continuing information and support during the ijnplementation 
process. Teaching a new program requires the learning of much more infor- 
mation- and the .development of new teaching skills. More learning is re- 
quired than can be absorbed in the time usually allotted to teacher 
preparatioh programs. Therefore, much of the inforoation presented dur- 
ing the teacher prepayatiprf program must be available to the teacher 
when she or he is back in the classroom. A well-designed manual contain- 
ing carefully selected and written information can provide the teacher 
with ongoi^ support. For example, sufficient information on the subject 
matter con tent, should be provided to help the teacher f#el confident that 
the necessary information is readily available to cover most classrocMn 
situations. Figure S^shows an. excerpt fr<»n the Jpule Unit Science Content 
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Jovf« Umf Scttfftc* Conr«nr Ov«rv(«w 

ill M«king to d«icr;b« Iht noturt of tK« univtrs*, 
ici«nfim hovt found >t vMful to conctivt of two 
bos<C ce«npon«nH« motttr ond tr>f rgy TKot much it 
•Off •fMHiQh to toy, but to fully ond precisely define 
"motter" or **e^rgy" tumi out to be for from eoiy 
Botit of tf>ese concept! ore subtle ond elusrve In this 
ditcuivon, the focui >i on the concept of energy, the 
wo|ect motter of the Joule unrt A$ you will see neor 
the end. however, o full discusston of energy connot 
ovo'd the concept of motter, since there is on exoct 
qucntttotive relotionship between energy ond moss, 
expressed m on equotion thot remotes the two bosic 
components of the universe 

X Inergy 

In the Joule unit, your students ore introduced to the 
concept of energy by noting the chonges thot occur 
m o system when ertergy is odded So the system or 
whe 1 o system converts one" fofm of energy to on* 
other form of energy 

Cectoin forms of energy cOo be observed in o 
system when the energy is transferred from one 
ob|ect to Onother A ropidly moving hommer trons- 
fers Its energy of motion (kinetic energy) to the noH 
tt strikes The hommer stops mo^ng when >t hits 
the noti, ond the rtoil moves into the wood Light 
energy striking o gloss of iced temcmode is converted^ 
or chongecf to heoi entrgy Tlw ice in the lemonode 
metis ond, avenfuoMy, the temperoture of the iemon- 
ode increoses Kinetic, sound, elertncol. heot, ond 
light energy con oil be observed to effect chonges 
OS they ore tronsferred from one physKol ob|ect 
to orsothef 

Other phys«col systems hove stored energy by virtue 
of thetf position, stote of stress, or chemicol compo- 
Mhot%. The foct thot energy is stored m these, 
systems becomes obvtous when energy is converted 
to onother form ond is tronsferred to onother 
physKol object. » 



Grovitotionoi ersergy is stored m on object when the 
obtect IS lifted upword To move the object, o force 
must be exerted through o distonce Work is done 
on the object to store grovitotionol energy m the 
objeo 

Elostic energy n stored m on object when thot object 
IS stretched or compress* c^'fo stretch or compress 
the obiect. o force must be exerted through o dts- 
tonce Work is done on the object ond elostic energy 
IS stored in the object 

Chemicol energy is the energy stored in two chemi- 
col substonces An exomple of two chemicol 9vb- 
stonces with chemicol energy is hydrogen ond 
oxygen When electncol ener9y^JS possed through 
liquid woter. hydrogen gos ond oxygen gos ore 
TcAme^ Energy is stored in these two ^oses os they 
ore formed. Uter, they con interoct (hydrogen will' 
burn OS o fuel with oxygen) to releose heot, light, 
ond sound energy A Single substonce does not 
contoin chemiCol energy Hydrogen by itself does 
not hove chemicol energy, it does not interoct with 
Itself to releose energy When tv9o chemicol sub- 
stonces interoct, their stored chemicot energy is 
releose d 

Energy anj Work 

»To store energy in ony object or system,^ energy must 
be odded to the system, To odd energy to o system, 
be jione .00 ffte system 
In the Joule unit, the concept of work is tought 
only in the context of grovitotionol energy ond 
elostic energy In this context, work is dpne when 
'o force IS exerted on on object, ond the object moves 
in the direction of the force 

However, you should be owore thot, whenever 
energy is odded to o system, work is done on the 
system For exomple, m the oddition of electrKot 
energy to woter to form hydfogen gos ond oxygen 
gos, work is done Whenever energy is tronsferred 
from one object to onother. work is done 
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An IUu<itration Wiitciia^l«; for the To » 
(exCQTpt J .* Lhaoipa^nc and Klopter, lyTS 



GrovitotiOnof Energy 





o 
in 



M«oivf*m*nt el Energy 



DtH«r«nt meosvfing xjntH ore used to expreu qvon- 
trti«i ol different formi of energy In the Joule umf, 
tf»e (Ivdent is introduced oniy to the mepiurement 
el heot enefgy m kJocolofiei. Equol moues'of 
fe-ent tubttoncei do noi cKonge their temp^oture 
•quolty wh-»n the tome quontity of heot Energy n 
odded to them For exomple, when eqjol qyontrhet 
ef heot ore odded to eqvcl moisei of wotei 
okoKoJ. the temperoture of the okohol chongei more 
thoe the temperoH're of the wotef^ The ktlocolone. 
o meo^ure of heot energy, it defined tnmg woter oi 
o standard To in<reose the temperoiOre of 1 kilo* 
greet of woter by 1 requires 1 kHocofOfie of heoK 
energy To fmd the number of kilocolories (kcol) of 
heot^dded to ony mou of woter, orte mutt inelt»ply 
the mots of the woter m kJegromt {kg) by the 
chonge m temperoture m *C ond by fhe ipecilic heot 
of wbter (the heot necetiofy to mcceote the tempero- 
tvrt of IkQ ol woter by 1 *C, i e . 1 kcoJ). 



heoi energy « moM of » d>onge m x >pe<iftc heoi 
woter Ml temperoture of woter 
kg m^C 



Wh»Je heot energy is meojured m kilo<oloriet, 
other forms of energy Ore meoiured us^ng different 
meoturtng units The mothemohcol relo'ionships 
between th^ vonout energy meovunng umfs Ore 
krvown, ho^^ever, ond there ore coTcufotions thot 
equote different forms of energy thot con be mode 
A meosunng unit ior kir>eti<: energy is the fOoit, 
roomed to honor the scientist Jomes Prescoti Joule 
One kiipcolorie theot energy) equoH 4185 {Oulet 
(kineiic energy/ Using this /eloti^vhip. o compon. 
»on con be mode between the kmeiK energy of o 
foiling object ond the themicol enygy stored m 
LOr Since 4185j oules = 1 ktlocolori e. o 33 4,800- 
kiiogrom sphere fpntyt y with g y fl^^^ T 
per second hos the some ejpiergy os a stored in 
tdtlespoon of sugor (40 kilocolories) or>d the oxygen 
needed to bufn it 
i kcol = 4185 loOlet 
I |Oule « kgm'/sec' « 



kcoi «kg 



jc 1 kcol 



] kg 



■kinetic energy = l/2»(mosj) (velocity)' 
kmetic energy = 1/2 (334,800 kg) (1 m/sec)' 
kinetK energy « 167,400 kg » (] m'/iet') 
bnetK energy = 167,400 IgmVsec' or 167 400 }OuU 

T^lHiilocoloriet 



Meosorements of energy os it «s converted froi 
one form to onother hove convinced Kientisn thot 
energy is olwoyt conserved These meosurements' 
never show e^octly cquol quontitiet of energy before 
ond ofter the conversion, but the difference rs so 
wnoll thot the conservotion of energy »s the betf ^ 
explonotion soentnls con gnre So for oi known, rvo 
inergy it lott m o conversion, ond no energy it | 
gomed There ore counitess enompies of the conser> ' 



votion of energy m science, mony of which hove 
proct.coi impl.cotronj .n everydoy life One /nust 
V>«nd the energy stored in the chem»col System 
mode up of food ond oxygen to get energy for bodily 
wormth ond oct.vtty The omount of energy thot one 
gets from chemicol Jubsionces in food depends on 
'he moss ond the kirrd of food thot is eoten If o per- 
son eots moVe food thon he needs to get the energy 
to keep his body worm ond to move the ports of the 
body, hfs body will conven the extro chemicol 
substonces m food mto fo> thot is stored m his body 




•wgor. 1 tbsp. < 40 kitecotorief 



Sourcet of Cr>etgy 

For humon beings ond other onimoU, food u the 
most imporiont source of energf /For the earth, 
the sun IS the most imporiont energy source '^udeor 
reoctfons on the sun releose heot ond light energy • 
This wormth ond light gives our eonb o constonHy 
renewed supply of plont foods 

Cool ond petroleum, two of our other sources 
of energy, were olso produced by light energy from 
the sun The formotion of these substonces required 
speciol conditions, though, there is little chonce thot 
they con be resupplted by the sun As our suppliet 
of cool ond petroleum dwindle, scientists ore explor* 
►ng new energy sources. or>d we ore constontly 
remif>ded not to wotte the irr^k^eoble itoret ol 
these fuels thot power our homes or>d mduitriet. 



Fig. ft (continued) 
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Overview. The purpose of the Science Content Overview is to provide the 
teacher with background inf orqtation about the science content taught in 
the Joule unit. 

The, personal chauradteristics of the teacher and the type of school 
situation in n^ich he or she is to use an energy education program aure 
* anong the strongest influences on the success of a thoughtfully con- 
ceived program in the classroom. The teacher materials provided by^an 
energy education program, however-, will be vitally inqportant in communi- 
cating to the teacher the atti^tudes, knowledge, a^d skills that cure re- 
quired in this new educational undertaking. 

Student Assessment 

Cooqparable in importance to the instructional -istrategies and materials 
of an energy education program are the provisions the program makes for 
assessing %^at students leaurrt and how their out-of-school behaviors change. 
Vtell-designed instruction makes leeurning possible and provides opportuni- 
ties for changes in students' behaviors toioccur; well-designed assessment 
procedures increaise the probability that st^ents will acquire new knowl- 
edge and skills axid that they will make use of the opportunities to develop 
new behaviors. Providing for the assessment of students' achievement or 
behavior in any eispect of an energy education program serves to focus the 
students' attention on that aspect — be it accjuiring knowledge, learning 
problem-solving skills, claurifyirig values, developing attitudes, or making 
decisions. Aspects of the program in %^ich students are not assessed tend 
to be ignored i|^the students ^nd viewed as unin?x>rtant. If, for example, 
the eneiigy education program seeks to inqprove the students' capabilities 
in making decisions about conserving energy but only provides for assess- 
ment of their knowledge of information cd>out energy, the chatnces for 
realizing the outccme of isproved decision-making capaibilities aure greatly 
decreased. Student assessment, tWpn, is a key factor in determining the 
extent to \fi^ich students will attain the desired outcomes specified by the/ 
program. 

Procedures amd instruments for student assessment fall into the area 
of educational meaisurement and evaluation, about v^ch a good deal is 
known, as a result of several decades of reseaurch auvd e5qperience. ^2 

^pj^pvide for student ai^sessment in am energy education program, it usually 
wcHv'^ be necessaj^ to invent something coii5)letely new. Rather, most of 

^the needs for student assessment in energy education can be fulfilled by 

'intelligently appl^liptg a|id adapting existing assessment proce3jiures. 

V Whether this has been l4ohe, or will be done is am iii5)ortant question to 
raise about any paurticuJLar extamt or pressed energy education program. 
For a program that already has spme provisions for student assessment, 
we would next inquire ^^ther or not generally accepted assessment pro- 
cedures and prau:tices were ^i^loyed. 

Virtually all systematic assessment procedures begin with clear 
specifications of the objectives the student is to achieve. It is for 
this, reason that, in the eau?lier section of this paper. on goals amd ob- 
jectives,- we insisted on tiie necessity of writing functional statements 
of objectives. The effort involved in maJcing th^se statements as cleaur 
and precise as possible is worthwhile because they constitute the basis 
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Table 6 
Student Assessment 

Adequacy of Provisions for Assessing Desired Outcomes 

1. Has > coi^rehensive list of desired student learning and behaviaral outcomes been prepared? 

What provisions have been «ade for assessing $.tudents» ou^t-of-school behaviors as well as their 
in-school learnings?' 

Is there good correspondence bctwee;i tfut progra«'s specified outcon.es and its student assessment 
proceoures? 



procedures^ 

Is a reasonable proportion of all the desired learning and behavioral outcomes sampled by the 
assessment instruments and procedures used in the program? 

5. Are the most valued learning and behavioral outcomes adequately assessed? ' * 

6. ^ the assessment procedures make provision for festing relevant behaviors in all three domains 
(cognitive, affective, and psychojwtor) ? . 

I> Is there an overcmpJiasis on the assessment of lower level behaviors in the cognitive domain? 

8. Is there an overemphasis on the vassessment of expressed attitudes? 

9. Are students assessed on their ability to clarify their values and set goals with respect to enercy 
cotistaq>tien? . 

* 10. Are students assessed on their ability to apply their in-school learning about energy to out^of- 
school actions that decrease energy consumption? 

B. Characteristics of the Assessment Procedures 

1. Is the balance between assessment of students and^sxl/-assessment by the students a reasonable one' 

^' IIl!!^'' evideiice that the pra^g^i^ |^?ig^S^^ are/fami 11^ with standard procedures and current 
practices in the area of educational mea^rement amd Evaluation? 

3. Is excessive use mdde of traditf onal,,^|^dut^s fo/student assessment? 

4. Are traditional assessment, procedur^i^applied intelligently? 

5. Jfhich innovative student assessment pjrocedures V©' used? 

6. Are the innovative assessment procedures used ihtllligently? 

7. Do the student assessment procedures directly Aeasire behaviors described by the obiectives 6r are 
indirect measures used? ^ T . 

8. Wiere indirect measures are used to assess certain .'behaviors, are the 'measures valid? 

9. Is the reliability of instruments used for student! assessment satisfactory? 

9. Have the items included in assessment instruments. jbeen carefully and correctly constructed? 

I. Are^the items included in assessment instilments free of racial, cultural, and sex-role biases' 

12. ftow IS tKe teacher involved in the student assessment procedures beyond the usual administration 
and scoring of paper and pencil tests? 

How IS information gained, from student assessment procedures fea back into the instructional system' 
Is a sufficient variety of procedures used to assess students' 
C. The Student and Assessment 



10. 
11. 



13. 
14. 



1. ' Do the assessment procedures serve as a positive learning experience for the student' 

2. Will the student find that engaging in the assessment procedures is interesting, chaUenging, and 
satisfying? ' ^ ©t * *i 

3. Is the amount of? student time devoted to assessment procedures excessive' 

4. Is sufficient time allotted in the assessment procedures to make an adequate assessment of the 
student? 

5. Do the student^ Jfave the opportunity to learn to engage in and practice self-assessment? 
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for designing appropriate assessment procedures, amd that task becomes 
much easier when there is a minimum of ambiguity about the learning and 
behavioral outcomes expected of students as a result of their experiences 
in the program. The stat«Bents.|/f objectives should cover the full range 
of expected outcomes so that, t»en all together, they can be used to de- 
fine the total population of student learnings and behaviors which will' 
be sampled by means of *the assessment procedures. It is patently inipossi- 
ble to assess students on each and every desired outcome that an energy 
education program specif ie^, but it also is essential Jthat no crucial or 
highly valued outcome goes unassessed. Hence, another key question about 
the adequacy of the assessment procedures concerns the extent to which the 
saaqpling of student lecurnings cmd behaviors which actually €u:e assessed is 
balanced and represents] the total population of desired outcomes. In 
Table 6 we have listed a number of additional questions that should be con- 
sidered in judging. the adequacy of student assessment procedures of am en- 
ergy education program. • 

I. 

Two cautions must be kept in mind \9hen confronting the matter of 
student assessment in energy education. First, student assessment is 
almost certain to be incomplete and inadequate if it dpals only with learn- 
ings in the cognitive -domain. The temptation to do this is strong, be- 
cause assessment procedures and instruments cure presently most fully 
developed in the cognitive dcxnain, and because educators are most familiar 
with assessing cognitive leamiing and it seans safe. Bowever, as we have 
argued throughout this paper, cognitive learning is merely one component 
of energy education. At least as important, and probably more so, are the 
development of problem-solving skills, clarification of values; improving 
capabilities in decision-making, and developing appropriate out-bf -school 
behaviors with respect to energy conservation. Studen^t leaurnings and 
behaviors in these aspects of energy education must also be assessed.^ 
Admittedly, procedures for such assessments are not so well developed as 
in the cognitive domain and a little more imagination and effort are re- 
quired to caurry them out* But, these aure insufficient grounds for OTiitting 
student assessment in crucial aspects of energy education. ' 

The second Caution is to avoid reliance on student self-assessment 
as the sole assessment procedure where important' aspects of energy educa- 
tion aure concerned. All too oftfen in instainces when setting up a more 
systematic assessment procedure is difficult, cumbersome, or expensive, 
atten^ts at assessment axe abamdoned or students aure askQd to assess their 
own leauming and behavior. Self-assessment alone is ^insufficient, however. 
We do believe thjit self -assessment of one's own learning is the best and 
ide^l kind, in ^^^ontrast with aissessments externally imposed on individuals. 
In fact, we hajpEroeen party to an instructional program which has the de- 
velopment of me ^ility to assess one's own ledming very well in straight 
forward ^nd cleiurly-de fined situations* ^"^ But we also know that successful 
self-assessment involves specific skills that must be learned, over a con- 
siderable period of time. V^ry few students have opportunities to lesai^ 
these skills in school^ today, so that very few are able to assess their 
own learning. This is true especially for situations v^ere the learning 
or' behavior is complex and the assessment criteria aure^ ill-defined. These 
characteristics describe, it seems to utf, many of the import^mt desired 
outcocnes of energy education, an4 we aure not hopeful that Self -assessment 
will be a highly successful assessment procedure with respect to them. 
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We are not recocmnending that self -assessment should not be. used, but we 
do urge* that it should^ not be relied upon as the only procedure. Here, 
as with other issues related" to student assessment, go6d sense guided by . 
reliable knowledge must prevail over expediency if an energy education 
program is to haVe the best chance for being effective. 

Implementation ^ 

We have addressed in seme detiail the philosphical and theoretical 
issues that must be considered in <lesigning an energy education program. ' ' 
The decisions that are made abou^hese aspects of the program and the 
success with which these decisions are translated into classroom piroce- * 
dures and mAerials for the teacher and students represent one factor that 
will determine the extent to which the program is adopted for use in schpols, 
Education. is not, however, all theory and philosophy. The adoption and 
success of a program depend also on econonic and practical considerations, 
"^^^ost and the. ease "of implementation of a program^ both at the school 
an<f^lassroom levels, are factors of major importance to school adminis- 
trators and teachers. 

• » 

A program wit'h high initial or replacement costs or a program that 
itfakes excessive demands on school resources (classr:oom or storage space, 
time for teacher preparation, for ex^le) , is pot likely to be adopted 
by the school. Questions that should be asked about both immediate direct 
costs and long-term indirect costs of a program are posed in Table 7, . 
Section B. ' >- 

A^program that is difficult for the teacher to iiaplement will not ^ 
be used. The packaging of a program must be designed so that is is con- 
venient for, teacher s^>^d students to use. Table 7, Section A, addresses 
some very pragrtjatic issues that influence the ease of implementation of 
a program. Consideration of these issues in the process 'of designing a 
program can reduce the probability that the program will later have prob- 
lems in cidoption pr implementation. , 

Program Evaluation 

■ In the preceding sections of this paper, we have delineated a large 
variety of considerations about energy education that influence the effec- 
tiveness and success of an energy education' program in schools. Questions 
about a program's rationale, goals, and objectives; its content and instruc- 
tional strategies) and its provisions^fpr the teacher, for student assess- 
ment, and for in?>lem€ntjatiSh represent considerations about the internal 
qualities of an ejiisting or proposed program, in this section and the 
next, we turn to considerations external to an energy education program " 
that are pertinent to making decisions about its actual or potential ^ 
value. 



\ Persons who are responsible today for making decisions about educa- 
tional programs are fortunate. Unlike in the past when sQch "decisions had 
to be made primarily on the basis of . testimonial evidence and fortuitous 
observations, there is today an active area of evaluation research iir edu- 
cation, one of whose primary purposes is to provide reliable information 
to educational decision-m^ers about how well educational programs "work. "14 
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A. P.icka'j»i^g and Convenience (implementation at the classrWfc lovelj 



lahJe 7 
Implementation 



1. Is the packajjing of the pronr.im's instructional materials adequate for efficient classroom use? 
J. Is the liihcllinK of pacK.Jn'cs oCmaterials and the various components of the program clear and 

unawhij'uou^'' ^ • ' ^ 

3. Arc provisions made to facilitate returning items that have straved to their proper places^ 
.4^ Arc th€ proj;ram's instructional materials packaged an<i designed adequately for students to work 
with them on their own? • 
S. ,Are sufficient quant it ic*^ of nil items needed to operate the program, suppl led'' 
• Is It eiisy-to cy|)tani those items neetUM to operate the program that are not supplied'' 

7, Can tlie program's i nst r»ic t lon.i I materials he rcMdily and efficiently stored'' 

8, Is It easry to organize the program's instructional materials so that.t^y will he accessible to 
the students and teacher when needed? ' _ 

9, Is the teacher eaMly ahle to do the chores nece.ssary to [Hit the program into operation and to 
nuuata i n i t '' 

10. Lan the materials oi tlie program l)e easily ^^andlcd and maved from place to place" 

11. AVe the manipu lat ives trcr of manufacturing defects that can cause difficulties in their use'' 
IJ. Is It a relatively simpU- procedure to ohtam replacements of materials and expendahle supplies'* 

lost Tansiderat ions ( implenicntat Jon at the school level) 

1 What js the purchase price of all tlu- components of the program that are needed to install it 
initially" ^ 

2. What aniourns of consumahie supplies and printed materials are necessarv for the program's oper.Uion'' 
What IS the^rchasc prtce ot all program components needed to maintain tlie program frojn \ear to 
year after it has heen installed'' 

1. How doc:* tiie annual per pupil cost 'tor this program compare witli the annual per pupil cost for 
others thTU are available'' 

5. lo HiMumiiie the expense ot dapl icatioi. , can the pi o);ram ma tc riaU l>e reauily r raus^^orteu tor s/».iriii^ 
between i la .'.room .'' ' ' . 

(>. hill instnllatton of the nrocram Voqm ro thr construction nf pow facihti^^s or no^M -^t i or of -xict- 
1 ng fae i 1 1 1 1 e .'' ' 
What are the pemonnel <usrs for workshops .iml other soss unis th..t are necessarN tu prepare teachers 
to use the program' . ^ 

K. Hill It l>e necessary to < mplo> additional teachers or other personnel to put the program into 
operation'' * ' 

lUHs the teacher preparation program lor th<« program require unusual faciliTios or equipment^ 
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' lable 8 

\^ 

\ Program Evaluation 

V 

\ 

\ 

ividcnce pf Ach^icvement\)^ I'rogram UojIs 

\ 1. Does the student Icars^ by engaging in t|ie ^ctiviti^s of the program? 
X. Itow well docs the stud^t learn what th\ profjram d/signer*? intended him or her to learn' 

3. \ Itow can tlie program be inJuroved so tliat th^stJi^^ ^^^^ learn better' 

4. Does the student learn thii^s from the program other than or morfe than what the designers intended 
he or she would learn? %^ 

5. UpoW coapletion of his or her interaction wiTh the program does the student demonstrate new behaviors 

6. Upon 90«pletion of his or her interaction with the program does the student demonstrate the behaviors 
that the materials purport to teacli? 

7. Does the student interact in the program in a way that is congruent with behaviors described by the 
program? - 

8. l-or any instructional unit, do students demonstrate mastery on paper and pencil tests after having 
studied the unit? ' 

y. Do students reach the level of coBpetency in out-of-school energy-related behaviors that are aimed 
for m the progran? 



10. 



To what extent do students attain the knowledge of facts, concepts, principles, and theories speci- 
fied by the program? 



11. To what extent do^students comprcliend the proj:r4^*s subject matter' 



12. 



llow well cdit s.tudent5. d)f\^\y thcjr Knowledj:e of concepts, i>rinciples, and theories taught in the pro- 
I/" 8 ram to new or unfamiliai- situations related to the energy dilemma' 



\Sf^ Itow well ^an students apply their knowledge of concepts, principles, and theories taught in the/pro- 
gram to situations in their daily lives' ^ ; 

14. ItoW well do students integrate or synthesize specific content taught in the program with other ^knowl- 
edge tliey already jwssess' 

15. Do students generate new Ideas of their own iMsed on their knowledge of particular concepts, prin- 
ciples, or tncories taugnt iti Liic |n*U|;rat««? 

10, Do students apply rtrt^^Tynaf decisionrmaking procedures to energy-related problems' 

17,. How frequently do the students volnntanly pj»rticin»t« in activities reUted to tht- enerpv dilemma' 
18. Do the students develop t^e necessnry mnnual skills to u<;e the equipw^nt <?pecified by the program? 
Lvidence of Appropriateness of the Program for the *Iarget Population 

r 

1. l-or any instructional unit, do pretest data show that most students in the target population are not 
Uilready in possession of behaviors the unit will teach? 

2. ^or any instructional unit, are the expected student behaviors generally too simple or too difficult 
for the students in the target population' 

3. Does the student enjoy his or her interact lojis with the instructional materials' ' 

4. liocs th^* student dislike studyn^i any of the instructional materials'' 

5. Do Students show preferences for nnV particular type of learning procedure or instructional medium' 

0. Does the student feci that what slie or lie is' learning is worthwhile and/or relevant' 

7. Does the student feel tli.»t what is presented i^ jncongrnent with his or her beliefs or values m any 
way*' 

». Is tliere any lesson, activity, or |)rocedurc in the prognjm that causes the student to*act m a manner 
that can he interpreted as an indication that he or she is confused, anxious, troubled, or upset' 

y. Does the student perceive that he or she is and/or can he successful within the context of the program 

10. Does the student feel ttiat (s}lic has the necessary capabilities to carry out the learning tasks ls)he 
is being ^sked to dQ? . ^ 

U. Itow does tlie student react to unpredictable s?t\)ations ^hat may arise* in the classroom? 

12. Does the student welcome nnd/or look forward with pleasure to the time when (s)he has the program' 

15. Docs the student jrct in a manner that Laii be interpreted as indicating that (s)he is comfortable in 
the program? Itow frcx^uently do^s he or she smJle? Itow frequently <lo(v# (s)ne excitedly share new 
dj"<covcnc»* ami ideas with others?* ^ " 
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Ijblc 8 (con*txnucJ) ; 

t 

Adequacy of Program Evaluation iviJonco \ 

1. 'io what extent does the progr.im evaluation provide cvidenci^ regarding the considerations delineated 
m sections A and.B of this •tai)le ^ 

2. io what extent does the program evaluation provide evidence regarding considerations about the pro- 
gram's content (see questions m Mhle 2), instructional strategies (Table 3 and 4), provisions for 
the teacher Qlable 5), provisions ior studeirt assessment (TaMe 6), and implementapon (Table 7]? 

3. Does the program evaluation consider how we^ 1 the assumptions of the program match the beliefs of 
various types of coawuni ties'? ^ 

4. Does the program evaluation consider which ot the program's goals, if any, are mcongruent with the 
social, econoiiKic, or political views of significant groups of people? 

5. llow Buch and what kinds o\ evidence does the program evaluation provide al>out the achievement of 
' each of the program's goals.' 

. Is the evidence presented in the evaluation report based on a formative or a suwoiative evaluatioji of 
the program? 

7. 'Is the design of the evaluation study described completely*^- 

S. ' Wl.at are the strengths and weakne«;«;es of t^e sainplinp nrocediiT-es'' 

y. To what, extent can the findings of the evaluation be generalized' 

10. Were the statistical, analysis procedures carefully and correctly carried out'' 

11. Afe data reported as percentages or proportions to mask the fact that actual numerical sizes of 
sumplob were quite smalP 

12. Arc el.iborate'-g^raphs or cvti-n.ive tjfileN ot data used to display trivial or not higlily pertinent 
in format ion'' ^ 

13. If a revised varbion of the program exists,, were the data* presented m the evaluation report col- 
l,ccted on a previous or the revised version of the program'^ , ^ ^ 



s 
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This is not the place for tis to give a short course on the techniques and 
procedures used in program evaluation research, but we can point out that 
'the findings from evaluation research represent the kinds of evidence that 
can serve as the basis for decisions about the value of a program. While 
program evaluation research findings are not the only evidence tha^ a de- 
cision-maker should consider, she or he is fortunate to have them 
available. 

Several kindsu^f-^evidence should be provided in the findings from an 
evaluation of an energy education program. First of all, there should be 
evidence about the extent to which the program's goals are achieved when 
it is used in schools. It is important that this evidence attends to all 
of the program's goals, not only to those that concern cognitive learning 
or those that are easy to test for. Our remarks on this score in the 
^earliw, section on student assessment pertain here also. There also should 
ba evidence about the appropriateness of a program for the target population 
of students for whom it is intended. SirailarJ.y, there should be evidence 
about the appropriateness of the program for the target population of com- 
munities where it is intended to.be used. In the accompanying Table we 
have listed a number of questions that suggest the various kinds of evidence 
that educational decision-makers could expect to obtain from the evaluation 
of an energy education program. ^ ^ 

Quite a number of factors affect the adequacy of the evidence that is 
reported in program evaluation research. One important factor is whether 
the reported evidence comes from a formative evaluation or from a summative 
evaluation of the program. We have written elsewhere (Champagne & Klopfer, 
1974b) about the stages of and procedures for formative evaluations, which 
are conducted while the instructional materials of a program are in the 
process of development. Instructional materials generally are revised, 
sometimes radically, on the basis of formative evaluation findings, and 
such revisions may be made several times before the final version of the 
program's materials is j/ro<3uced. Summative evaluations are ccirried out 
when the final version of the program has been released to the general 
public. The^point to be emphasized is this:* reported evidence based on 
a formative evaluation of a program cannot be Unequivocally accepted as 
evidence about the quality of the program's final'/ piablicly-released ver- 
sion. The reason is that the instructional materials ^.n the pxiblicly- 
released version may be quite different from those used at' the time of the 
formative .evaluation, * When a research report is not clear about the basis 
of its evidence on either a formative or summative evaluation, the reported 
evidence is inadequate. Other factors that can contribute to the inade- 
quacy of reported evidence ^re suggested by the questions we've listed in 
the second section of Table 8. Educational decision-makers should be aware 
of these factors; yet, if the caveats are heeded, evidence reported from 
program evaluation research can pl^y an important role 'in making decisions 
about the value of an energy education program. ^ 

Although we believe that evidence from program evaluation iresearch 
can be very valuable in making, decisions about the value of an energy edu- 
cation program; we d6 not take the position that research evidence is all 
that decision-makers ought to consider, especially when they are deciding 
whether or not to select a certain program for use in a school. An important 
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aspect of decision-making irflthis situation is to determine the extent 
tO'i^ch tha program's asstsoptions jtre consistent with the beliefs of the 
people in the connmnity vhere it is to be implemented, and to consider 
carefully tiie imelications of inqplementfhg an eijergy education program 
in a cGnmunitv where its assumptions and the community's beliefs eoce in- 
congrucoit.^ If , for exanqple, a program is based on the assumption that 
govemmehtal control of an individual's energy consumption is right and 
prqper, it can be assumed that the program will meet with some form of 
opposition in a politicadly conservative community. More liberal communi- 
ties might find unacceptable any program- that does not explicitly stat^ 
the • assxmiptiojis on whiclK^it is based or fails to give the leeurner the 
opportunity to examine critically each of the assumptions. On the other 
h$n0, conmrunities dedicated to energy ' conservation might not require that 
a program adopted for their schools critically evaluate assun?>tions which 
*are consistent with the community's belief in energy conservation. The 
-possible sitxiations we've illustrated here call attention to the fact that 
making decisions about, selecting an energy education program for imple- 
mentation in schools is not a straightf^ypward matter.' Where deoisions 
iiave to be made, values are involved. 

Designer and Development Team Qualifications 

' Our experiences and the experiences of others concerned with the de- 
sign) development, emalysis, cmd inqplementation of edud^jjional programs 
bear witness, to the observation that the quality of any program that is 
produced strongly, depends op the qualifications of the people who prodube 
it. This observation' is significcmt for making decisions about the value 
of an existing energy education program or the potential value of a pro- 
posed program. The chemces of 'producing a Superior prograpa are greatly 
enhanced when well-qualified people are involved. 



la the accanpanying Table 9 we- list some key questions concerning 
the qualifications of the designers and development team of a program in 
energy education. We axe convinced that the requirements for effective 
energy education cure so diverse and complex that a multi-talented tecun is 
needed to develop a good program, and this belief is reflected in our 
questions We also are waury of external trappings of respectability or 
.slick veneers, but prefer to look for evidence of substeuitial accomplish- 
ments, relevant ea^riences, and creativity. And, in addition to the 
personal "qualifications of people, the support provided by the institution 
or organization \^ich surrounds them is an essential cc»iponent of designer 
qualif icatiorfs . 

. Our consideration of designer qualif ipations might more appropriately 
have been placed near the beginning of this paper than at the-ead, for we 
fiHnly believe that the conmieaent of con^tent people and capable insti- 
tutions is the single most important ingredient that is likel^^ to make^a 
difference in whether or not; there_will be effective energy^^ducation in 
^chdols. It is ouit hope th^t the ideas and suggestio^p'^^^^^e given here 
will be usef ul to the- singularly importcmt men and womepArtxo are concerned 
with energy education and will help you take appropriate next steps. 
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Inblc 1) 

Designer anti Ocvclopmcnt Team Qualifications 
Characteristics of the Ma)o! Dc«;i|>ncrs 

1. Is there evidence that^thc. niajor designers have sufficient knowledge of the academic disciplines 
relevant to the program's content, in.structional methodologies, and characteristics of the learner 
population^ to develop a program of quality? 

^' ^fo^t?'*^°'' designers have a broad range of knowledge and experience to bring to the development 

3. What fare the previous experiences of the major designers that provide a basis for their success in 
an energy education program development effort? 

.4. is there evidence^that the majoVlfesi^jipcrs ¥re highly regarded by their peers? 

S. Are major designers congutted to a certain philosophy of educatiW A certain psychological theory? 
If so, which one? flML^ . ♦ r / s v / 

- 6. fs there evidence .(e.g., TRous writings in the field, educational background) that the rnaior 
designers nave had a long^rm commitment to energy education? 

Characteristics of the Upvelopment Team ^ 

1. Does the development team include persons with adequate knowledge of the content from all the rele- 
vant academic disciplines? * ^^^^ 

2. uoes the development team include persons who are well acquainted with goal-setting strategies and 
values Clarification techniques? o 6 / 

3. Uoes t^j^ development team include persons with expertise in instructional design? 

4. Uoes the development team include persons Vith extensive experiences in the schools? 

5. Does the development team include persons who are well acquainted with th« complexitiee of implement- 
ang a new educational program? - 

6. Uoes th^ development team include persons with extensive experience in designing student assessment 
procedures? 

7. Uoes the d^-velopment team include persons with expertise \n the design of instructional media and 
materi«tl<;? ' 

8. uoes the developaent team include persons with knowledge of procedures in publishing? 

9. Ooes the development team include nerson* wi tK-exoerience in the formative evaluation of a. Program 
under development? 

* ^ * 

10. Uoes tht development team include persons who are knowledgeable about the techniques and procedures 
of program evaluation rv:,cjrch? . l^^uecuuic^ 

Re^i(«rce5 Available to the Designers and Development Team 

1. Are the designers and development team associated with an established academic or research institution? 

2. Arpthe designers and development team a.sociated\ith an organization having adequate prior experience 
in educational program development? i'***'* ca^^ci i«^l^.c 

3. „ Are consultants representing a variety of academic and professional fields available to the developers' 
^•pX-'riSet S-.-^i'tonr"" " °' O^aracteristics as the ^ 

5. Do the developers, have easy access to schools representative of those for which the program^s designed' 

6. What I'lbrary facilities arc available to the developers' 

7. What production faculties (art photography, printing, woodworking) are available to the developers? 
5ropo«'u prolr«r' '^i"*"""' available to the team to complete the development of the 

9. Will program development be a full time activity for the designers and development team? 
10. Itevc the designers and development team sufficient time to complete the program as it is specified? 



21S 



234 



FcxyraoTES 



We limit our discussion of energy education to ijistructional materials 
and programs for students in schools- Providing for energy education, 
however r involves the school in more than its custaniary role of pur- 
veying knowledge- It also calls for effecting changes in the out-of- 
school behaviors ofi students, an outcome not included among the objec- 
tives of most instructional materials intended for use in the schools, 

pome examples of each type of educational decision-msJcer we have in 
mind (purchaser, funder, and designer) emd the kinds of public and 
private agencies with which they might be associated are presented 
here. . ^ 

Persons co|ice%ned with purchase or adoption of energy education pro- 
--gr^ms-^aad^-iastEiKition^ materials will most likely work with schools ^ 
or state departments <^f education- Their professions inclrude those 
of teacher, ciirriculmtispecialist, administrator, and adoption officer - 

Persons concerned with the funding of energy education programs and 
matferials, will be found in a wide varlfety of agencies ranging from 
publishers, government agencies, and foundations to utility companies 
and consumer organizations- Their positions include those of execu- 
tive editor, peer reviewer, and project director as well as that of 
, consumer education specialist- 

Persons concerned with the design of energy education programs and 
materials might be associated with schools, publishers, or educational 
research and development organizations- Persons affiliated with utility 
ccopemies emd consumer orgcmizations might also have such design re- - 
sponsibilities- The positions of persons involved with energy educa- 
tion materials design i^^clude those of teacher, curriculvnn specialist, 
curriculum designer, and educational materials writer or editor - 

The distinction we make between the terms instructional material and 
instructional program relies on our definition of an instructional 
material as any item, be it a manipulative dr a printed material that 
is intended to be used for an instructional purpose- .Our definition 
of instructional program, on the other hand, refers to a number of 
instructional materials integerated by meams of am overall plan that 
directs how the materials are to be used^ in conjunction with one 
another toward the aqhiev«nent of one or more instructional purposes - 
In the following sections of this paper we have generally used the 
terms instructional materials and instructional programs to refer to 
both ideas interchangeably- It will be clear froifi the context when 
a specific meeming is appropriate for one or emother of the terms. 

The literature on systematic ^^structional procedures is alrea<|y • 
quite large and is growing rapidly- For representative examples, 
B^e Travers", 1973; Resnich, Wang, and Kaplan, 1973; and Popham and 
BaJcer^ 19io. 

In additiori to aiding communication and' ihe assessment o^the effects 
of instruction, stating educational objectives behaviorally facilitates 



. the selectioa^of appropriate instructional strategies. (See page 189 
of thls'^aper. ) • 

BeAjanin Bloom was instrumental in providing educators and psycholo- 
•, gists with /an iiiifXDrtant tool , a eaxonomic system for grouping together 
behaviors which have specified attributes in connon. In this taxonomy 
behaviors are classified into three ttajor groups called domains, ac- 
cording to whether they are primarily cognitive, affective, or psycho- 
. motor behaviors. Of course the division of behaviors into these three 
domains is an artificial distinction, since almost any behavior or- 
dinarily is made up of cognitive, affective, and psychomotor elements. 
For example, behaviors relating to conserving energy in the hoi^ might 
relj^artly on knowledge of ways to conserve energy, partly on Vthe 
desire to conserve energy, and partly on the physical ability to per- 
form tasks that aid in conserving energy, such as shutting off a light 
switch^ Nevertheless, the classificatidn of behaviors provides some 
extrem^ useful tools for educators. - 

Within each domain of the taxonomy, specific behaviors are arranged 
hierarchically in terms of their con5>lexity. To illustrate this 
hierarchical arrangement, let us examine seme exan^Jles of behavior 
from the cognitive domain. The first lev^l of the cognitive domain ' 
IS knowledge— behaviorally stated, the ability •to,,recall specific 
information, e.g., knowledge of some wa^s that erkrqy might be con- 
served in 'the home. The second le;vel of the cognitive domain, com- 
prAension, involves such behaviors as the ability to explain why" 
insulating one's house will conserve energy. The third level, appli- 
cation, is exemplified' by the behavior of applying the idea of i^e?^ 
conservation to an area where .one has not yet learned ways of conserv- 
ing energy. An example illustrating the fourth level, analysis, is 
the. ability to recogniae various techniques of energy censervation, 
e.g. , using a single energy source for two or more different purposes 
simultaneously. The fifth .level, evaluation , calls for such behaviors 
as the abili.ty to ccmpal?e various energy conservation plans proposed 
for one s- family and to select one of them on the basis of the amount 
of energy.it conserves a6d the likelihood that one's family will be 
able to adhere to it without undue hardship. 

We shall discuss these processes more fully in a later secti<Jn of 
this paper in^ relation to the instructional strategies employed, in 
energy education. ^ 

Thikappe^s to be true even in school subjects such as science and 

m^*"*^^®^ problem-solving goals are more highly touted 

than mowledge goals. For discussions of this issue in relation to 
science and social studies, see Champagne and Klopfer, 1977; Massialas 
and Cox, 1966. , - 

The Joule Unit (Chan^iagne and Klopfer, 1974a) is an instructional unit 
on energy intended to be. used by' elementary and middle school students 
as part of a coo?>rtehensive science program. Materials from the Joule 
unit are used Jj^re and in other places in this paper as illustrati^ 
exaii?>les of the application of some'of our principles of instructional 
design. , • 
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9 Various techniques for values clarification have been devised, and 
sooie of the most Interesting ones etre discussed In Raths# Haifnln, and 
Simon, 1966. 

10 , The Ideas expressed here relate to the notion of adaptive education. 

One ccmprehenslve Recount of this notion may be found In Glaseif, 1977. 

11 Reviews of reseatrch* In these areas have been undertaken from veirlous 
points of view by educational theorists. See, for example, the reviews 
by Levie and Dickie, 1973; Frase, 1973; and wlttrock and Lumsdalne, 
1977. \ 



12 The many yeeurs of work In educational measurement and evaluation have 
. prodxiced countless eissessment Instruments emd a vast number of papers 
. emd'*books about student assessment proced^^^es. For us, tbs^ two most 

useful coo^encila on student assessment etre Bloom, Hastings, emd Madaus,' 
1971, and Thomdike, 1971. However, educational measurement and evalua- 
tion Is a very busy area, so the c\irrent periodical literature also 
must be, consulted to keep abreast of new student assessme;it procedures. 

13 A brief discussion of the goal of student self-assessment In the 
In^vlduallzed Science program Is contained In Chan^agne and Klopfer, 
1974c, and specific Illustrations of self-assessment procedures may 

. be found In Champagne and Klopfer, 1975. Evidence about how well 
students c^ assess their own leeumlng Is presented In the research 
s^y by Walker, 197§. , ' ^ 

14 To anyone seeking' more Information In the area of evaluation research, 
we heartily reccimnend em excellent discussion on the philosophy arid 
methodology of educational evaluation In Cooley and Lohnes, 1976. 

15 ' We are grateful to Joan Donnelly and Dorothy Molter for their con- 

tributions ln*'conceptuallzlng emd prepsurlng drafts for paurts of this 
/ paper. Without their help, the paper would have been something much 
less, both In scope ^d detail. also want to thank Alexandra 
Antonlewlcz, Christine. Frezza, and David Squires for editorial and 
clerical asslstemce in preparing the paper. 
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NATIOKAL SCIENCE TEACHERS ASSOCIATION 

John M. Fowler, Director of Special Projects $ 
•National Science Teachers Association 
* Washington, d.C. 

Experiences with Energy Education 

"Hie NSTA has an unusual position in this coAference, in that our 
materials have already been put forward as products, by foxir different 
groins. I think that it is rather amusing that they were put forward as 
exan^les cX education and industry collaboration and as products of the 
Office of Environmental Education and of the FEA and ERDA. We've been 
tarred with so many brushes that there is hardly any clear skin left. I j 
would like, as they say, to make one thing perfectly cl^ar, and that is 
that these are NSTA materials . v They are not the products of rany other 
group. We are, of cpurse, delighted at the support that Wfe receive frrai 
m^y different groups, and I think that has contributed to successes they 
have had. I want to take. advantage^ of this opportunity, having had some 
of the publicity already done for me, and say only some brief things about 
the materials, and then say som more general things about energy education. 

The firstysat of materials that were produced (supported by the Office 
of Environmental ^Education) was an energy environment sourcebook. It is 
just nAiat it saysr a sourcebook and a materials guide—which is an anno- " 
tated bibliography in a series of reading lists—and an energy environment 
mini-unit guide, which is a collection of sample activities. The second 
set of things ; which are here in enough quantity that yOu gan take them 
away with you, are a series of fact sheets on alternate energy technologies. 
Ihere are nineteen of these projected; fourteen of them are in print and 
here. They are not something that you put in the hanS of students and 
eaqpect gveat things to happen. I think we should also admit that we 
realize the dearth of teacher-background materials. • There's very little 
to move the whole mass of energy education forward very far. These are 
probably of most use to teachers %Ao are already determined to do some- 
^ thing and want some back-i?) material. Let me make one other coianent on 
the factsheet. There are fourteen of them here in final draft, and 
one of them is here in preliminary draft. Aie glossary that is in your 
^ folder is a preliminary draft pf our Pact Sheet No. 18, ^ich will be a 
^ glossary of terms from alternative energy techno logies.> I was amusing 
myself yesterday during some of the slow moments— that ii^lies the worst 
slow moments— by proofreading, and' I want to eaiphasize that this is a 
preliminary draft. I'd invite you- all, during any ftttthfer slow moments 
that may come along, to do the same thing, and if you find any mistakes,, 
nail than in to us and that will guarantee that you'll receive the final 
copy when it comes out. There are typos in there, but I am more inter- 
ested in getting from many of you who like to play this game,- a criticism 
of the level of explanation in those glossary terms. , Haye we explained 
^ * ttien to you in the way we wamt them understood? * - 

^.-^ ~ We have not entered into the much more difficult task of producing 

cldssroom materials. We belJteve very strongly 'that the only way to make 
any iii5>act is to give the teacher something that is complete, something ^ - 

that has in it all the material, not that they need, bjit^ that students Sf" 
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need. We have now produced six of these units. These are on dinplay in 
the display room. These materials have been reprinted in fairly large 
quantities by ERDA. We are now making fin4l revisions them, and the 
final publication of the. six will be completed by next fall. Our tenta- 
tive agreement is through ERDA, and I invite you to contact either the 
NSTA or Don Duggan at ERDA if you want to get these for next fall. We 
are looking forv^i to having them available in large enough supply that 
they can go intQ- classroom use. These materials also are available in 
large numbers from ERDA. What we are involved in isr in the nature ofN a 
curriculum devplopment program now. We > are expecting jbo produce eight 
more of 'these packets this summer. We have a group of twelve or so 
teachers %^o cure ccmjilg on board ne*t Monday and will be working with 
us for about two m^nth^. g We hope to continue that sort of cycle, of 
having things available for classroom testing /fext fall that are produced 
the following sunaner, with a final publication the following year. Most 
of this stuff is available free. We're eager to get it out into the classes, 
and. test it, so I extend to you a blanket invitation to contact us and get 
on our mailing list. I think that's the ccmnercial I want to make. 

Jjet me say a few things now about energy education from my several, 
years of experience. Let me start with yesterday. If you are talking about 
yo\ir experience you might as well quote recent experiences. I couldn't help, 
as I listened to aril the talks we .heard yesterday, but think of the old story 
of the blind man and the elephamt, the energy problem being the elephant. 
Ttie technologist who spoke to us strode up to the elephamt *s massive head 
and grasped that and said, "What a fine brain there' must be in there, and 
certainly this brain can solve our problems and cam' lead us forwaurd." The 
industry mam bumped into that powerful flamk amd f^}.t those muscles and, said, 
"This is' a strong, powerful system, amd it w#ll certainly carry us forward 
into success." The consumer advocate unfortunately^ bumped into the foot and 
thought how the poor werej^oij[xg to be trampled under that great large paw as 
this powerful monster runs through the environment. One of the environmenta- 
lists bumped into the gut of the Elephant and noticed how fat it was amd said 
"Look, look, we've got to go on a reduction program here, amd lose a little 
weight amd conserve." The other environmentalist was more skeptical, and 
approached the elephamt — unintentionally I'm sure — from the reau:. He grasped 
the ted.1 amd said, "Just as 1 thought — there's a string attached*" Then then 
wais the investigative, reporter . (By ||b^way, amy resemblamce to real speak- 
ers is up to you to decide.) This investigative reporter was following sev- 
eral steps in the reau: amd stepped in scxnething and said, "This whole thing 
smells." I forgot one, I f'Orgot the futurist who missed the elephant en- 
tirely and was latst seen fe^^ling up a camel in amother stall. 

In a capsule, there Is the problem. Somehow the job of education is 
to open all those eyes amd- let-them see that there really is an elephant 
there and that it's a very complex beast. It also is a very massive, slow- 
moving beast, although it is very powerful. They've got t^> understamd it. 
l^iey've got to understamd what goes in the front amd what comes at the back 
end, amd they have to reach some kind of agreement so that they can all pull 
in the same dir^tion, because that elephamt is not going to move unless the 
whole group pulls in the same direction. I think that's %^at we aure faced 
with. That's what A#e are trying to do in energy education. That's -the 
strength and the weaJcness of this issue as a vehicle for education — it is 
complex. It is determinedly intelrdisciplinary. We cannot understand it 
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from one point of view of just one discipline. We have to put this all 
together, -£)d yoij^ and I both know how difficult this is. The energy prob- 
lem is not a conjugation problem, and it's not a question of nuclear pro's 
and-iaJon^-s. 

One of the things that I have thought about recently is the questioil 
of how it is we can say we have to teich about energy now in the educa- 
tional system. Let's go back to bth^r social ^issues and see how we can 
make' that decision. The civil rights thing was one that immediately came ' ^> ^ 
to mind. The educational system made a decision to teach civil rights. 
How was that done? Well, there was a national consensus, that it should be 
done. It was not unanimous; it was not a cx>mplete agreement, but there was 
a national consensus. Is there a national consensus that ^we should focus 
in on tJie quest icai of energy education? Well, I think the one point of con- 
sensus is that we should teach energy education under the heading of conser- 
vation. I think you could get a national consensus that yo\i^ should teach 
conservation . ^t if you try to'break down the question of the "you should 
• teach energy education" and be more specific, there is no consensus. If you 
^ look at thd steps by which you introduce a social issue into education, I 
think you see that you go through awareness, mission orientation, and finally', 
into integration.. Awareness we all handle one way or another. It's most 
effective when there's a crisis like last winter or like inaug\iral time. I 
worry a bit that we have talked much too much- at this conference about mission 
orientation—die idea that we should teach these kids to do this or that. 
I'm skeptical of mission orientation even in conservation where it seems 
innocuous enough that one should be able to agree ^out it. I think we must 
go strongly into the integration phase. We must somehow make energy educa- 
tion part of the entire curriculum, not something that we add on to it. 

I'll go back to the packet that we've been working on to give you just 
a brief exan^le of vrtiat I mean. We have a packet that focuses on the Indus- 
trial Revolution, because we felt that in the social studies class somewhere 
t it is always taught. So we have produced a pa^iket which suggests ways of 

introducing the relevant energy concepts. When I say "energy," I really 
mean scnnething that should be called "energy/environment econcMics," be- 
cause it is much broader thah just the physical concept of energy. So we 
tried to introduce energy under the framework of the Industrial Revolution. 
We have another packet on how a bill becomes a law \^ich we hope teachers 
will use when they want to teach about the legislative process. For ex- 
ample there is the fifty-five mile an hour speed limit. Included in that 
packet is a simulated hearing at which the trucking industry and conserva- 
tion groups report. We think that we have been able to get the- teacher to 
accomplish two different things, to teach what he/she wanted to teach any- 
way—namely the legislative proce;5s~but in doirig that, to also teach im- 
portant concepts ajx>ut energy. I feel that's the only way we can get these 
ideas into the curriculum. We have, in a sense, a hidden curriculum that 
we slide into the existing one. 

Let roe end by making one or two comments on Dr. Fenton's very helpful 
speech at lunch. He mentioned that curriculum development, and implied 
that the whole educational system, moves with glacial dignity, which 1 
think is a very, mild and successful way of putting that. One of the big 
advantages of the energy problon is that it is so massive and inertia- 
ridden that when change comes it will be very slow and long-term. In that 
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sense, 1 thi^nk that it*s well matched to' the educational system, whereas 
SOM other issues liaven't matched very well. Even something like Viet Nam 
was not well matched, because it was ^oo short, one needs to ask ihat the 
social issues going into the educational system not only be urgent, but that 
they be long^ranged, ^ that you have time for t||||||^8ystem t6 absorb them. 

On the questions of the level of ethical understanding that we can ask 
of o\xr students, I \tant to remind you very strongly that we're not teaching 
Sblutions to the energy prdbl&tis^* We can't do that because we don't know 
%rtiat they are. What we are trying to do is to make them see the elephant. 
I think at best, at the upper levels, ^at we are, trying to do is to present 
some of the options. We should .have our advanced student^ construct a pic- 
ture of this country^ relying totally on coal, or totally on nuclear, or tot- 
ally on solar. Wte should also, and I personally feel this verj^ strongly, 
include as one of those options the Schumacher approach to the/%ppropriate 
technology options." Ask the students to design a country in which all the 
energy production is fitted to the sj.ze of the consuming elements. Iliat 
would 4>e a very interesting set of options. We will ^y to do that in our 
project. I think the thing that recoonnends that course of action is that 
we want our students to think in terms of options. They are eventually go- 
ing to have to make some of these decisions. The only thing that we can 
say or certain is that the option, among the options we present* will not 
be thct one they will eventually choose. We can present all the options 
except for the real one. I think that is part of the education process. 

Well, le^ me finish by saying just a word or two about the* goal of 
our NSTA project and why it is we cure strongly intp energy education, par- 
ti^cularly into something that is not science education, but more broadly 
interdisciplinary education. We do feel it has som^'^&enef it to science. 
We think that this is ^a good vehicle for science educatipn. But I would 
say o\ir overall goal^s the one that you've heaurd so often here, namely 
that these kids are going to be living in that world. We are now in the 
transition period between the time when energy was inexpensive and abundant 
and the time in which energy will be very expensive. • We don't know v^ether 
it will be abundant or not, but we do know it will be expensive. We are in 
that tramsition period .and we must prepare students for it* I think there's 
a second challenge to educatiop that heis not been «i?)hasi2ed strongly enough. 
This world that we're moving intQ%#ill, in all likelihood, be even more* com- 
plex than the one we are in now. i' Therefore, the -job of educatibn will become 
more crucial^- We need people wji^can meet the scientific and engineering 
chedlenges that will be before them ten to fifteen years from now, but more 
laportatDtly, we need the ones %dio can meet the social, economic, political 
and environmental challenges before usu Those are two of the goals. 

There's a tiiird one. I think that energy education can importantly 
in^rove the educational process. Now, before I expauid on that, let me 
admit that I came into energy education with several advantages. One is 
that I have never taught below the college level, so I don't realize that 
it is ifl^ssible to do these things that I'm talking about. Another very 
lBQ>ortant advantage waui that I started Several years ago, long before this 
conference, so I hadn't heard this conference, and how impossible it was 
to do this, and how difficult and how confusing, it was. I think that the 
most important advantage that I have is %^rking with teachers, and v^en 
you work with the teachers that's where the enthusiasm is. These are the 
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people who are saying ye can do this. If you'>ll give us the contleht, we'll 
tell you how to teac^i it. These are the ones who are demanding that we ex- 
pand and move into this area. I thi^ one of the problems here is that ' 
there aren't enough teachers here. And I hope those of you who are perhaps 
pessimistic at this stage, go back and talk to the teachers. They want to 
do this. 

The thing that tarries ie forward" in this is a kind of cynical idealism. 
Education is a weak reed, but we have no other reed to lean on. My feeling 
about energy education is that if ye could succeed, if we could open those 
eyes,^and make our students see that whole elephant, understand that complex- 
ity, understand the economic, environmental and social and scientific problems 
that we lump all together and call' the energy problem, and if we can move them 
a few small steps towards solutions of those problems, we would have solved 
,all of our Qther problems too. Thank you. 
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THE MEANING OF SCARCITY 



Richard J. Barnet is the co-founder and current co-director of the 
Institute for Policy Studies in Washington, D. C. He is the co- 
author of Global Reach: Ihfe Po^ger of, the Multinational Corporation * 
Barnet presented his views to the conferees in a major after-dinner 
address. > 

Basically, Barnet sees a crisis of understanding tn the world as basic 
resoiirces beconae sceurcer and Tliird Vibrld covintries emd industrialized 
societies vie for positions in the global economy. The complexity of 
the resource problems on an international scale, according to Barnet, 
should be taught in the classroom to heighten studen^' ^weureness of 
possibilities^ both positive and negative. ^ 

Barnet warned that th^ impending crisis of scarcity threatens democracy 
as a way pf life. He asserted that the free enterprise values of 
greed, envy, and competition axe ** incompatible with the survival of 
freedom in the next generation." For democracy to survive in the 
future, he called for a reordering of the economic order "to share the 
resources in equitable and rational ways" and for a new emphasis in an 
interdependent world on the values of community, cooperation, and mutual 
aid. 
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THE MEANING OF SCARfriTY 



Richeurd J. Barnetr co-director 
. Institute for Policy Studies, Washington, D.C. 

For the last five years this nation has been trying to cope with an 
idea so revolutionary in its political emd social implications that we can- 
not get hold of it: The idea of irremediable, systemic Worldwide scarcity. 
We have taken to labelling the idea "the energy cri«is," which sounds serious 
enoughi^but is really a euphemism for a crisis of a more profound sort. There 
is mounting evidence that the industrial world is going to ^un out of fossil 
fuels before alternative soiirces of energy are developed Unless the patterns 
of resource use are radically altered. But beyond that other vital elements 
to sustain advanced industrial civilization — minerals, </ater,.even breatheable 
air — Buce in ^short su{^ly« ^ 

After five years- of pre$idential exhortations about lowering the thermo- 
stat it is reasonably clear that the campteign to alter lifestyles is the 
moral equivalent of a small and uninteresting weur. It has not become a rally- 
ing point for national survival and is not likely to beccxne so because the 
president's lofty message is, drowned in a mass of contradictory communica- 
tions. Anyone on Miars with a W set and a set of subscriptions to American 
newspapers would conclude that.^for the throwaway society4-annual trade-ins 
of cars, dresses, and missiles, emphasis on the technoloAes of convenience 
rather than conservation^ injiiscriminate feacrifice of sc^ce resources to 
mindless growth— waste is the symbol of affluence, indeed^ the badge of 
success. Underlying the ideology of * conspidnous consumption is the naive 
faith in the technological fix, that technology will unlCK:k new Sources of 
energy to permit us to continue living, the way we have been living on an 
ever grander ^ale. There is mounting efvidence that technological rescue 
is not on the way. The costs in doliaurs and in energy of developing new 
energy sources are so huge and so Unpredictable, the political obstacles to 
moving quickly in the conversion of the economy f rbm one source to amother 
so formidible, that even if solar enfergy iand Other alternatives are developed 
in time, we must e3Q)ect profound social and economic dislocations*. 

The idea dramatized by the energy crisis thai: resources are finite is 
a radical notion which undermines some of the basic assumptions on \^ich 
our whole social, economic, and political system rests. Until ten yecurs ^ 
ago everyone but a few cranJcs believe^ in the myth of abundancie. They 
sh£u:ed the coomon assiis^tion that the earth was infinitely generous, that 
American power was sufficiently overwhelming that it didn't matter much if 
I resources happened to be located in other pepple's countries instead of 
our own, aud that the dcfetiny of every civilisation was to grow or die. 
Most Americans still cling to the classic American credo, and consequently ^ 
worry about ^Ehe energy crisis only when lines'' form at gas stations or when 
the month]ly heating bill arrives. But the mauiagers of every industrial na- 
tion ^ are 'charged with the. task of maintaining stability in incredibly 
con?>lex societies are beginning to see that scarcity, not abundance, is the 
basic xrondition for further development. What that means is not yiet clear, 
but it will force us to rethink some of our most basic values and to make 
.some eacpliclt .choices. 
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What role can primary and secondary education play in the process? 

# The first task, it would seem to me, is to help young people to d^elop 

the minimum understanding of the society in v^ich they will make their way. 
It is a. comnonplace f act , that just as generals prepare for the last war, 
teachers prepare kids to live in their parent's generation. Those vrtio are 
now in school face future shock of epidemic proportions because. they are" 
being taught the consoling myths of continuity, that the next twenty years 
are going to be a straight line projection of the last twenty years. It is 
fashionable to talk of rapid ^change, but not to grapple with its meaning, to 
dazzle young people v^ith science fiction accounts of technological progress, 
but not to develop understamding of why the next generation may be profoundly 

^uierent from the last: 

The new world of scarcity that is coming into sharper f ocus^is charac*- 
terized not only by an energy shortage but also by a shortage of water, air, 
food, critical minerals, and appropriate technology. It is impossible to 
convey an understanding ot any one of these cri^s without relating it to^ 
all of the others. The high cost of petroleum determines the distribution 
of ^S^^ilizer— -who will eat in poor countries and what it will cost to eat 
in tl][e ^ich countries. The drive to p.ndus1jrialize affects the supply of air 
and^w^t^, as we have recently seen in a 'dramatic way in California, The ^ 
ri|| in energy costs directly stimulates the international traffic in arms 
as the industrialized nations try.to solve their bal2mce of payments and 
, jobs problems by exporting sophisticated military technology. 

The United States im^rts 86% of its bauxite, 91% of its chromium/ 
98% *of its manganese, 72% df its nickel and 68% of its tungsten. The de- 
pendence upon these and o^er raw materials which, given present technology, 
are ^solutely critical for the fuhctiiming of -the u.S, industrial machine. 
Is expected to rise in the next few yfears. Whatever the totai worldwide 
supply of these minerals tiarns orft to be, the distribution is innreaginol v, 
s;abject to the de^j-siorts of others, that is the resource producing nations. 
Access on traditional terms and at traditional bargain prices is over. 

Scarcity may exist in ab^lute terms, that is, there may really be no 
more oiA in the ground ^fter a certain date, or it^may epcist as a conse- 
quence of jgaldistribution or because it tak^es too ralch energy or too much 
.money to make the oil available for industlrial and home use. There are 
compelling studies showing that the potential world food supply is loore 
than adequate to take care of the projected population growth, -^t the 
distribution problems are staggering. In. many parts of the world subsis-' 
tence farming is giving way to corporate, mechanized agriculture devoted 
primarily to exports with the result that many who used tcT grow their own ^ 
food can afford neither to stay on the l^uid nor td buy adequate food in 
the market because they cannot find jobs.* In vast areas of the ^rld 
40% uneiaployment rates aure not uncoraroon. ' 

0 

^ To survive in the next generation will require seeing some of these 
connections between energy systems, food systons, technological development 
and environi^ntal change much more quickly than we have - done*. Unders^^ndinj^ . 
the next geheXation will involve grasping the meaning oF interdependence. 
The word is fashionable. Indeed it .is already a cliche, but what does it 
mean? y\ presidential speeches the^word has an almost idyllic ring. But. 



- 228 - 



217 



interdependence is a value-free notion. ;rhere are modes of interdepen- 
dence which work to the advantage of all paj;|Lies to the 'relationship and 
there are modes of interdependence that accentuate inequality aod misery— 
the interdependence of masters and slaves, for example. To under§tand the 
causes and the nature of the rising- levels of international tension that 
are in store for us when the price of oil rises, teachers of 'the next gen- 
eration will have to study interdependence in specific and practical ways. 
Who benefits and who pays? is the relationship betweefi^ising oil 

prices and the price of bread in the supermarket? How are prices set? 
What is the effect on an American city of a decision to locate a refinery 
in one country or aj^her? What does^ it mean that the u.S^. is increasingly 
dependent upon the ^Iscport of agricultural productjs to pay for import^ en- 
ergy and minerals? Th^^ are not esoteric questions. Unless yourig people 
are able to con^rehend such relationships and to see the policy implications 
in the way the food, energy, and technology systems intersect, they will lack 
the, minimum understanding necessary to survive as citizens. They will be 
targets for indoctrination, but they will not be active participants in the 
process of social change into which they will be swept. 

How is it possible to teach matters of such complexity? They are not 
taught no^^in universities. How can we expect to develop intellectual and 
•moral sensitivity to such questions in junior-high school? This 'is the 
heart of thejproblem. The reaction to the escalating complexity of n^pdern 
life in the past generation has been to simplify and to entertain. ^A^- 
attention sp^ns shorten, the solution has been to aim discrete bits of dis- 
connected' information at students much -in the manner of the ^ newscaster 
and to hope that scme^messages will penetrate the glazed eyes that line the 
classroom. The result has been that the classroom audiences across the 
coun-try that make Up the next generation are peculiarly ill-prepared to. 
cope with the historical moment into which they have been born. Civiliza- 
tions survive only to the extent that they are able to adapt to changed 
C I rr im stemseg, -o^^y^=^ife«%^fehe-^e^i^=^^"^^ deve l op ^ae^'irew'Wowledge " • 
acquire the new social character, and to assimilate the new values needed 
in the new age. \ 

The first step in developing siarviva'l skills is to understand the 
shape of the new international order that is developing and how it is de- 
termining life in the United States. The perception qf scarcity is trans- 
forming relations among nations, among regions within nations, and amon«[ 
classes. As dependent as the United states is on imported resources, 
Japan and West Europe are more so. As the United States 'fights to increase 
its exports to pay for these vital imports, the other iAiustrialized countries 
step up their competition for the same markets. The past generation has been 
marked by the ideologicofl ccxnpatibility of. the industrialized nations. The 
common struggle to maintain liberal capitalist demficracy ^against conmunism 
was far st^ronger than the economic issues that divided one frcxAthe other. 
fit is less true today. Protectionism, fights over resources, *tagonistic 
positipns on nuclear energy, struggles for ecpnomic independence and self- 
sufficiency now characterize the intertnational system.. The stability that 
was born of the Pax Americana at the end of the Second 'World War is gone. 
^It is oi no heif> <lbstudents to nurture the cOTfortable illusion that i^ 
continues. Every* e?Pb^ to change power relation3 in the world over the 
issues that divide the industrial nations directly ^ffe(;rts Americans—the 
prices they pay, t^^e jobs they get,' the standard of living they enjoy. 
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Unless we are able to see, the last generation for what it was — a tiiae of 
unique econoicdc stability and growth in v^ich the United ^j^tes had unique ^» 
econanic advantages, principally' access to ener^ and raw materials at bar- 
gain prices, the next generation of /Americans is likely to turn jingoist and 
isolationist as it becomes aware of its loss of economic status. These 
instinctive reactions are exactly the opposite of what we need for survival/*^ 

The fight between the so-called Third World coimtries and the indus\ 
trialized world over the gh ^e of the global economy is a second fact of J 
life aUx>ut which Americcms for. our own survival are going to have to become 
more sophisticated. The efforts of the poor countries to use their control, 
of resources tj^ increase their bargaining power vis-a-vis the industrial 
coimtries and the counter-efforts of the rich coimtries to preserve the 
status quo ccxnpris^ a centra^ drama of interna»,tional politics. To understand 
it requires gettiin? behind the abstractions with which we usually discuss 
these issues, ideatifying the real actors— notably multinational corporations, 
v^ich control the world market and distribution system's in vital commodities — 
and being awaXB of their relationship to politiciems in both poor and rich 
countries.^ Nowhere are the workings »of interdependence less clear than in 
the so-called North-South relationship. How the international debt system, 
commodity pricing, trade arrangenents work to the disadvemtage of the poor 
cuid joeak — the countries themselves and particularly the hungry and destitute 
within the countries — have been amply demonstrated although there is a low 
level of awcureness of these matters in this country. But why the rich ^ 
should work for new structures which will redistribute political and eco- 
nomic power to make possible a more equitable international order has not 
been explored. The economic confrontation with the resource producing jE>a- 
tions is ^een as another zero-sum gauqp, just* like the nuclear confrontation* 
wi'th the Soviets, "helping the popf^ countries" is regarded as charity. But 
it is really environmental protection. A world in which billions are on 
the edge of starvation, the level of^ desperation^ rises, and ^treme social 
disloW^i^T results IS* hot a wrld^ in which liberal democracy can be main- 
tained in the United States. Erecting the fences necessary to preserve even 
the illusion that we can keep the United States as an affluent enclave in a 
global sliam will radically change the country and the people. I fear that 
it already has. And, of course, the United States is not a,n affluent suburb. 
Vast cureas of this country, including the center of every major city are 
decayed; the development process has been distorted in such a way as'^to 
leave millions jobless and without hope. Instead of being one happy suburb, 
the United States itself is deeply divided between the losers in Jthe national^ 
game', the inhabitants of our collapsing 'innet cities and the rural pQ^r, and 
the winners who commute from the "bedroom communities" on the urban fringe. 
More emd more the United States has taJceh on characteristics of am Undeveloped 
country. One serious index of this is the rising population of university 
graduates with high aspirations and low prospects for employment. Theirt 
plight also is the conseqtience of the way the present world economy works. ^ 
The fruits of America's privileged position in the wo^d are distributed in 
highly inequitable and irrational ways. , ^ ^ 

The fight over resources and the need to cope ^th scaurcity will drama- 
' tize these issuer of distribution, but we should not assume that awareness 
of maldistribution gives rise automatically to the impulse to give up privi- 
lege and to 9hare; power. Quite, -the contrary. Liberalism in America, as 
else%i^er^, rests on the notion of growth. The ei^|||:e historical era that 



^egan in the New Deal has been rooted in the Keynesian notion that steady 
economicf growth makes redistribution of inccxne possible. As the pie grows 
bigger, ever-larger crumbs can go .to those who do not "pull their fair , 
share" in creating wealth. Thus transfer payments in the form of sociaa 
security, welfare, unonployment benefits, health benefits, etc., to the old, 

'the sickr the .unemployed. (The substantial subsidies to the\i3l0fraiMeJ:h*ught 
to be different becjiuse the rich produce arid the poor don't J In large mea- 
sure because of the energy crisis,, or more accurately because of the growing 
realization ^hat the expenditure of natural resources to produce economic 
growth is ^s^^limiting process, we cure passing from the age of Keynes to 
the age of Milton Priedmem. ^ 

We are in tha/process of abolishing the free lunch.' The Carter Demo- 
crats are not reacoring the programs for the poor ,and disadvantaged that 
Nixon and Agnew Jfteok away because they were bad for the character of poor 
people. Austerity is the ascendant political slogan\around the world. Even ' 

' the Italian Communists are turning away from subsidiz^ion to reduce economic 
inequality and are supporting belt-tightening measures that hit workers hard. 
The Swedes are having second thoughts about the lavish welfare state. Infla- 

.tion, decline of productivity, emd exponential growth of government are chronic 
social diseases everywhere. 

: . ' ' 

The feeling that we i^ve come to the end of the ^frontier — that tAere is 
not enough air, water, food, capital, space, energy--is producing a cisisis 
of democracy. The* political system operates on the premise of bn^m^n vote 
and of increasing peurticipation. The econcxnic system operates on the assun^ 
tion that preserving and indeed increasing ineqioality is necessaury to keep up 
sagging* productivity. Scarce resources cannot be spent on those who, do not 
produce . ^ 

» 

The crisis of democracy is- developing because more and more people in 
the wrld — including this country — are becoming irrelevant to the productive 
process. The grrowth in production 4s slowing up as population levels rise,\ 
and. the productive process is maUcing less and less use' of hum£m beings. Th^ 
contribution to the producftive process of a large proportion of-the world's^ 
population, perhaps a majority, is not, needed or; wanted by those v^o control 
the process. They constitute what in Dickens* day used to be called the 
"surplus population." Ho^ then can those who control the productive process 
tolerate political democrsury when the pressures on the economy are pushing 
in exactly the opposite direction? If we are to have a chance of keejjing 
democracy,* and that means expanding it and deepening its roots in American 
life, the next generation of citizens will have to develop much mote sensi- 
tivity to the vulnerabilities of democracy. Just as the last ^irty y^ars ' 
may turn out to h^ve been a uniquely stable^ mcadent in the economic history 
of the century, a respite in a series of ^ depressions" and wars that have 
characterized the last 100 years, so also fSespite McCarthyism, J. Edgar ^ 
Hoover, and Richard Nixon) it may have been a relatively easy time for 
Americ2m democracy". 

Pacing the realities of the coning generation in the classroom is thdd 
minimum we oye young people. To b^in to grasp ideas that reflect funda- 
mental political* axxi social transformations one must begin the*process at 
an early stage of education. The education system has Jx>tally failed* to 
assimilate the revolutionary political fact of the* last generation — that 
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the harnessing of atomic energy to warfare has rendered defense impossible 
and ^has given a handful of men the power to destroy the world not: only for 
th«nselves and their contemporauries* but quite possibly for .all future genera- 
tions. That idea/ which hais cljanged li^terally everything, is either denied 
or triviatlized. We still talk^ abolit defending* ourselves with the Ijydrogen 
bomb with the same vocabulary^ our ancestors talked of bows and arrows. We 
have not been able to make the intellectual leap. The danger is that we 
will treat the idea that the resources of the earth are limited in the same 
manner. « ' 

. I am not suggesting that third grade teachers become Cassandras or that^ 
the high schools becone centers for the "study of ijoom. Indeed one of the s^oip 
toms of an age of dislocation is the docxa industry. There are dozens of books 
aroumi purporting to analyze the various bangs and whimpers with which the 
world will end. Some say the ^arth is getting too cold, others that it is 
^ becoming too hot. Too much rain. Too little. Population explosion. Etc., 
etc. . Casscuidralsm is a way of denying responsibility that immobilizes politi- 
cal impulses emd paralyzes critical imagination as effectively as patriotic 
euphoria. Weltsfimerz is a social condition that traditionally acccxapamies 
the death of d^iocracy. It is the natural consequence df foolism optimism: 
The responsibility of teachers is not to frighten*, depress, or overwhelm 
but to stimulate a heightened awareness of possibilities, both positive and 
negative. ' That 'is a, tall order in a world that is objectively frightening,* 
depressing, and overwhelming. ^ 

How- do ybu. convey a sense of realism without totally depressing st\i- 
dents. For one^t*hing/ I believe that a sense of realism is cm cmtidote to 
depression. There is nothing that produces such 'a sinking feeling as the 
awaureness that what one is being taught about th^ world in which he is to 
live^is fantasy. In goOd times fantasies can be assimilated as. haurmless 
fairy tales or. pep talks. In bad times they produce cynicism cuid boredom. g 
The da^.side of reality Should b^ confronted in the classroOT as a problem 
ta be resolved, not as an inevitability to'which we surrender. I am not 
suggesting that everyone accept that assessment of the risks facing this 
generation that I make*-mounting economic crisis, crisis of democracy, high 
risk of nuclear weu: — only that the ajj^lysis of these systemic problems which 
flure all exascerbated. by th^ problem df scarcfty.be laid side b^ side the con- 
soling conventional wisdom. We-'don't know how it all is going to turn out. 
The next generation has^ been givep a time of transition in which to grow up 
and hence it is going -Bo have to live with ambiguity. Seeing connections, 
between the v^ious forces in motion, studying alternajtive solutions, amalyz*-^ 
ing what • could be 'as well as what is, ar^ all essential sxirvival skills. 
• . • • , - / •* 

But survival' ultimately yill depend upon a transformation of values. 
Our particular form pf economic organization — we call it free ^nterprisfe 
'^^lid attend that it is a new model of old-fashioned capitalism when it is 
real^^P m£U:riage of big government and big business operating on quite 
different pr'inciples — fosters the values "of greed, envy, and personal com- 
petition. We teach ourselves that these values are universal expressions 
of man's basic nature. But histdrians and anthropologists tell^us that 
just isn't so. The idea that money making and personal accvimulatioilfare ^ 
the goals of lif^ was not present in -the'middle ages or in aihcient Greece. 
This civilization has put yAiat the great economic historian Karl Polanyi 
calls "the market mentality" at the center. The race to accumulate, the ' 



# race to consmner the race to waste provides the dynamism for the Americcui 
way*of life. These valuea are incompatible with , the survival in freedom 
of the next generation. 

The prime survival values in an, interdependent world are community, 
cooperatiion, amd mutual aid — not competition. Ccmpetiveness is to some 
extent instinctive and will always be present in huinan' organization in some 
foriB^ But a society can start from' iither of two premises — that it is a ' 
negative force to b j^ tamed and redirected 'through social institutions or 
that it is the fuel orSconomic growth. Rampant individualism was a society^ 
building value in an age of 4®veloping capitalism. It has ^ccme a religion 
througlKJUt the advanced cJ^italist world. In Germany not long ago a measure 
to in^se an SOfmile an hour speed limit on the murderous autobahns was de- 
. f eated with the slogan, "Free Speed for Free People." 

Community is one of the Orwellian words. As 1984 approaches, we use 
the word as a syncmyn for suburb, \;^ich is a collection of individuals, most 
-of them lonely (loneliness ' is the national disease) and competing interest 
groups. CcOTnupity is the expression of man's basic nature, and therefore it 
is the suprene survival value. When Aristotle defined man as a political 
cuiim^l he was saying that hiamaui beings are incOTiplete outside a supporting 
political and social relationship. We should be exploriog with our children 
at home and at school why individuals need community, what they can expect • 
frgm ccmmujQity, how do ^you^lan together, how can people collecti^)^ely change 
their lives, what changes in the political and economic system would be neces- 
sary to madce community^ possible. We should try to restore a sense of history 
^ that would enable students to see that the values they hold are not universal 
but are products of a particyrar time and a particular social organization 
and to foster . critical imagination that could enable Vo^9 people to see how 
things could be better.. 

The destruction Of community in America as a consequence of the bull- 
' dozing of cities, the construction of highways, the closing of plcuits, and 
the celebration of individualism — there are many other causes too, of course — 
is responsible for much of the social pathology we see around us. A recent ' 
study sponsored by the National Institutes of Health documented- the extent 
of child cd>use in this country — hundreds of thousands of cases involving 
the ude of a gun or a knife against infants. It is a symptom of the breaks 
down of Gcammunity. Child m&iming does not occvu: in extended families under . , 
the eye ,of grandmother or the neighbors. Much of the oji^ime in our cities 
is also traceable to the collapse of community. No one Watches, no one 
cares as unwanted kids turn into thugs. 

It is e'asy to be for community in principle. It is hard to make the 
moral and political decisions that will allow ij: to develop. It is harder 
still to agree -as to v^o iff- in and who is out. In response to scarcity ^. 
the instinct is to resort to the lifeboat ethic. Throw *out the weak and * 
\inproductive and spend the resources on the "deserving," the indtistrious, 
the affluent. Triage, benign negle'^ct, survival of the fittest ,are the 
slogans of the nair morality that is being pressed upon us from many sides. 
*When Hitler talked in these terms a generation ago, Americans were appalled - 
Now some of our scholars and statesmen are suggesting^Uprc too many people 
are getting in the way ot socisty: 
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We ccui no longer take it for greuited that the most basic valu?? that 
axe supposed to lie at the core of our civilizations-respect for huiman' life, 
respect for human dignity, justice, frugality, honesty, moderation, \and 
equality — are in fact the operative values. If we believe, as I do,\that 
they are the essential moral ground of civilization, then we must rediscover 
than and defend them. We canfaot afford to reject them as it is becOTiing 
fashionable to do or merely celebrate them in a ritualistic way. Either of 
these norms are practical survival values essential to the development of 

society whicii c2Ui co-exist with nature- — neither conquering nor being con"^ 
quered — cmd to the devejjopment of cqmplet:e hximan beings, or they cure pieties'. 
To incorporate these values inio our economics and politics, we will have to 
understand* much more cleeurly than we do now Why they ctre essential to conser- 
vation of natural resources, preservation of the environment, peace, and 
stability, in short why they are practical. 

Systemic worldwide scarcity makes a 'redefinition of human rights essen- 
tial. There is no way of inviting a billion people around the world out of 
the lifeboat without running the great risk that they will sink it on their 
way to the final splashdown. The alternative is to work out a new econcraic 
order to shcure the resources in equitcUsle rational ways. That means a 
systCTi in ^urtiich -every inhabitant of the ecirtn has certain minimum vested 
rights — a minintui calorie intake to sustain life and health, minimum shelter, 
minimum en5>loyment possibilities, all necessary preconditions to the reali- . 
zation of the procedural rights which ^Americans eherish and which axe in- 
creasingly violated auround the world — freedoiri^of speech, assembl^^, press, 
religion, and thought. Political democracy can no longer exist in an un- 
democratic economic order because t±e levels oMc^^htened consciousness 
around the world will not permit it. That consR^sness must be either 
accoDinodatbd or repressed. 

J s^dempcracy a sti^ival value? I believe th^tt it is. But that may 
well be a minority.. yiew. Businessmen, the Trilateral Commission, prominent 
social critics are all ^ilggesting„.that.„ we_Jiave tx>o much democracy. The 
problems are too complex, they say, to permit popular defiberation and the 
eccentricities of a one-man, one-vote system. The times call for emergency 
ac^iion, austerity, firm leadership. These are familiar arguments that have 
been with us since the first experiments in democracy. Much^v^ess familiar^ 
these days are the practical cirg\iments for democracy, that concentration of 
power magnifies errors of judgment, that without participation in decision- 
making power over the social aspects of -life human beings Cannot develop. . 
EspecifiJ.ly under the pressure of resource scsurcity, schools shouJ^ be study- 
ing democracy, not indoctrinating the ^xt generation in the civicTpieties 
of the last, but taking on democracy ad a problem. Why is it under attack? 
Is it a survival value? What cure the institutions — in neighborhoods, 
factories, families, international organizations — needed to make democracy 
\#ork? Unless there is greater understcuiding of democracy and a much more 
self-conscious commitment to democratic principles in tjie next generation' 
we^ run great. risk of losing democracy. We seem to be at' a* transition 
moment in which we will have much .more democracy in the next generation, 
or much less. # 

1/ .... 

Schools cannor: inculcate these survival values nor should they try. 
But they cam help the next generation confront the extraordinary times ^ 
*in which they have been called to live. You can help young pgople to 
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repair two broken connections whichr-leave us all isolated afiti vulnerable — 
the connection with our collective. oast which haunts us if we ignore it 
amd the connection to the rest of nature with which we must find new ways 
to co-exist. 
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^ ^ SESSION XI 

IMPACT OF THE CARTER ENERGY PROGRAM 
ON AMERICAN SCHOOLS 



Jaaes D. Bishop, Jr. Is assistant to James Schleslnger, head of the 
White House's Energy Policy emd Plauinlng Staff. In addition, ^Ishop 
serves as director of coaunimlcatlons and public affairs. Federal 
Energy Administration. - * 

In his address. Bishop focused on the general apathy and unaware- 
ness of the Americem p\ibll6 to the energy crisis. 

Bishop asserted that the Carter^ administration lias boldly faced the 
energy issue and proposes am 8 to 10 year tramsition period perserving 
freedom of choice for Americans. Unless our society can baund together 
in a spirit of comnunity to tackle the problem. Bishop concluded 
'^the cold, dead hand of government will be tapping us on the shoulder 
with some regularity." * . . ^ - 

Education, according to Bishop, offers the best window to the future* 
It can help us develop the "kinds of toole we'll need to manage the 
futtire when it comes*, he said, "because, if we don't, the future 
that is facing Kis is going to be far different and far^ more chaotic 
than anything that you and I would dare to imagine in public . ' 
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IMPACT OF CARTER ENERGY ^ROGRAM ON AMERICAN SCHOOLS 

James Bishop, Energy Policy and Planning Staff, 
The White House, Washington, D^C. 

When we started ^out in April to write an energy>plan, we knew it would 
upset certain .people in the country; what we didn't 'expect was that it would 
make everJbcxS^ mad. So today I'd like to back away for a minute from the 
noise and the smoke and the artillery shells that are flying over our heads 
up in the Congress, and f^om the fatct that half the people in the country 
•who say that the Carter 'jflan is the moral equivalent of a skirmish, to those 
who say it's an energy police state, and back away for a mir^te ff^OTi the 
specifics of the proposal emd talk a little bit about where \he President 
of the United States is coming fro© on this issue, where Jim Schlesinger is 
coming from, and the fact that we eure indeed right now in the middle of a 
revolution in the context of this problem. It will probably be a number of 
yeare before people begin to put together the pieces of what is indeed a 
revolution in values and in approacdies* 

y . . 

Years ago, the'' poet Whittier said "..•of all the sad works of tongue or 
pen, the saddest are those that might have been." Anif an old drinking friend 
of his, Bret Harte, said, "More and more are those we daily see, but hadn't 
ought to be." It was last April that Ccurter issued a challenge to allr of 
us, whatever our walks of life, v^atever we did, and ke put the ener^ chal- 
lenge into kind of a two hundred year context. He ^ald we're enteri^ a^ 
period which will be with us for the rest of our lives,' which will demand 
the best of usv the best of our courage, and the best of our vision. We* re 
entering one of those times. The importance of his recognition, and^tbis 
government's recognition, of the energy dilenma" can' t be overstated, ^i^ 

'-^J^_^^^S- of Schlesinger, fXcw fr^rn vBry,. v«ry de^ wells of con- 

V viction. The President has said many times that if he were really interested 
ia his politicaa survival, he probably wpuldn't take this issue on—because 
the real stringencies and the bad times as represented by the OPEC capacity 
• crunch which is five or six yeetrs away, he could avoid that, . he could slide 
' that and let some future president ta^e it on. But Jimny Carter understands 
thq second law pf thermodynamics, and he understands the significance of the 
fact. that the love affair with fossil fuels that we've had for ICQ years is 
coming to a screeching finale. What's- in question is \^ethfer it's going to 
BHng about a different kind of country, a more authoiritarian society than 
we have now. Most of you know, in this rocxn, that this isn't a new issue 
at all. About 25 years ago the Paley. Commission told us about our energy 
limits. Energy limits were defined, a^id the numbers cuid the perspective 
of the Paley Coimnission would be appropriate to publish once again today. 
But the problem was that the President in those days, Dwight Eisenhower, 
and four of his successors, put the Paley Conmission in a drawer sOTiewhere, 

' and it became jsomething that people referred to in speeches, but never really 
focused on in terms of any seriousness. 



The other evening Jim Schlesinger, in a private conversation, said, 
"You know, Adlai Stevenson was really right. People don' t .recognize the 
handwriting on the wall until their back is up against the wall." As a 
nation, as a government and as an educational systan, our back is not up 
against the wall yet — but we are backing faster and faster, and w^i«€^ 
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moving closer and closer to that wall: the handvnriting is getting^ leurger . 
Zknd the tilings that we daily see, the things we daily lecurn, and the things 
-that we daily read about the energy dilemma that really hadn't ought to be, 
^ as Bret Harte said, because they indeed threaten to overwhelm us, our child- 
ren, amd our grandchildren^ unless we begin to make a very serious effort to 
understsuid the invisible crisis that surrounds us. And I think it's more 
than 'rhetoric to say that without public understanding, and without a commit- 
ment to action, ' without the recognition that it's really you and me, suid not 
the man^fccross the street,* who have got to make these chamges, unless that 
begins to happen, an<} unless there is the recognition that the cheap energy 
party is over, we indeed will be engulfed. 

It's obvious to you to hear me say that a vjery, very serious gap exists 
between the facts and our awcireness of those facts, (Jlosing that gap to my 
way of thinking probably will be ar more difficult job than punching new holes 
in the Gulf of Alaska, or going down into the itocky Mountains for gas, or eve. 
coining up with new technology, because there is a broad skepticism and a 
broad suspicion out on t)ie lauid when amybody ccxnes forward with some leader- 
ship. What we've seen are a series of quick insights, kind of like summer 
lightning — some of the polls show a shift of concern, then when the warm 
summer winds begin to blow, the polls recede, and we go back to business as 
usual . 

This month, about 10% fewer people in. America even think the energy 
problem is serious than did leist February. So this aweureness seems to be a 
function of the weather — when people eure cold, and inconvenienced, they're 
concerned, but when the warm winds are blowing and gas is available, they 
say, •'Well, we'll worry about it, next yecu:." And the things that we don't 
know about energy, the extent of the job of re-education — de-education — of 
the American people about energy, as I say, is an absolutely staggering 
job. A nxjaber of people I know — but fortunately people I don't work with — 
_ frankly don't thij;ik we'll ^ver be abl e to^-it, because .there have been 
two or three generations of false signals on energy, and it's very hard to 
change the signals, and it can^t be done very qtiickly. It must tak^ years. 
But the problem is that we don't have the yeeurs, now. We lost them, between 
the Paley Cocnmission Report and the end of the last administration. 

I'd just like to tick off a couple of things which give seme sense of 
the plight we're ii^T\l'm not just trying to make a point — that "what we 
don't know adx>ut energV is positively frightening. 

Most people don't ^ow, according to the Gallup Poll, that this country 
is now 50% short of "oil every day. They don't know that tfast of tte Missis- 
sippi River, there is only a smcill amount of oil being refined, and that 
Arab oil is moving up the rivers of America, up into New England, at a rate 
that's at least 100% faster than it was during the Arab onbargo. People 
don't realize that drilling activity, despite what you hear from the oil 
con5>2uiies £dx)ut "no incentive," is now at a 17-year high, and yet ^oduc- 
tion has been dropping mor6 rapidly every year. And in fact, about 75% of 
the oil that we do produce in America comts frcin oil f4elds that were dis- 
covered 35 yecurs ago— or are older — and^the pressures in those fields are 
dropping quite steadily. A couple of other things. During one week, end- 
ing June 3,. we as automobile drivers burned 2 billion gallons of gasqline, 
%rtiich is enough energy equivalent to raise all the vegetables of the entire 
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country for 10 years, and it's enough energy to produce half the corn crop 
that will be produced in the great states of the Midwest this year, which 
has a value of $14 billion. The energy we used in just 7 days is enough 
to raife 600 million hogs, which is enough for 3 for every single person 
in thiSt country.' And in the first 7 days of July coming up we will 
use gasoline energy equivalent to all the energy that was used by the 
American armed forces in 1944, during World War II, which was the worst 
year of the war. Jus;b in June, July and August alone, gasoline that will 
be expended will equal the energy necessary to produce all of America's 
crops for a yeeir. 

There's no need to elaborate— there are about 50 or 60 little facts 
like that which really aren't intended to scare anybody, but which are in- 
tended to produce a concern, and a realization of the need for each of us 
to examine our identities—our energy iderftitie*— which most of us have not 
done up until now. 

^ So what happened since the Paley Ccaranission Report? Total consumption 
has doubled. And yet, lo and behold, I got a letter the other day that re- 
ported a poll that said that 50% of i±e teachers in the United States don't 
believe there's an energy problem.-- But the good news in that letter was 
_ that 90% of their students did. And the notion of students— the prospect of 
students leading their teachers has always been a fascinating one to me. And 
perhaps we're on the verge of something rather unique in -the educational sys- 
tem. But I think to focus in on this group, on many different levels, the 
educational system in Ametica is both part of the problem, and part of the 
solution. Because, like American industry, schools waste an absolutely un- 
believable amount of energy. The energy that's wasted means jobs Jost - ~ 
other people, lost opportunities, it means capital flying to the deserts of 
Saudi Arabia. At the same time, industry in this country is beginning to 
respond, and one of the most ironic things is that the educational system, 
-whirch^^ think we all look at as enlightened and progressive, is actually 
falling far behind some of the giant corporations- which are supposed to be 
so unresponsive to change. A number of companies have now gone to keeping 
two sets of books; one book is a "Btu book," and they keep track of every 
single energy unit that goes into their system and every unit that comes 
out. -In the case of one large- company, ATST in New York, they will have 
saved $2 billion by 1982 ove^ what they would have , otherwise spent for 
energy. But apatt from developing more raw energy,", the schools, the educa- 
tional system> offer, in my judgment, about the best window, perhaps the 
only window, to the future, and "basic education, of the kind Mr. Boyer 
talked about the other day, is the only thing that can offer the kinds of 
tools we'll need to manage the future. Because if we don't, the future 
that is facing us is going to be far different and far more chaotic than 
anything that you and J. would deire to imagine in public 



The Carter Admi^stration, as sane of you who haw^e read thf legisla- 
tion will see ..(see, part section 301) , is prepared to come up with $900 
million over 3 years for a grant program for schools find hospitals that go 
to on-the-shelf technology that already exists; automatic energy controls, 
solar, furnace modification, double blazing windows-r there are about ten 
pages of our energy legislation devoted exclusively to schools. But I think 
to be absolutely candid with you, that money is not the only answer to this 
problem. The people themselves, with your help and our help, have got to 
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become concerne^l about their own survival. If they don't, all the money 
in the world is not going to turn tJiis problem, around. ' People will soon, 
I think, come to the recognition that this joyride we've been On, this love 
affair with-fos&il fuels, fossil fuels which took nature 400 million years 
to create but which will be burned- in 100 years, that that love affair is 
coming to an end. So we all have a tremendous job ahead of us. Energy 
is no longer just a subject in school, like science, or ^nglish, or Latin; 
it pervades everything that we do. Energy has done something that a lot of 
people don't recognize — it has given us slaves. Each of us has 300 slaves 
today, m^ing our lifestyle possible. Now the problem is that these slaves 
that we have, in the form of 14 'pounds of coal every day that each of us uses, 
and about 4 gallons of^il, and about 4 kilowatt hours, and about .9 kilowatt 



Lons of^i 
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hours' of nuclear — ■if/hich is an amount, incidentally, 75% more than our grand- 
parents used — that these kinds of identities are rooted on the fact that the 
slaves that we've had cure beginning to leave us, their strength is weaker, 
they're charging more for us to use them. And some of the slaves are actually 
running away frcxn las. And we'll neveA^et them back. 

Above. all, I think We all should agree that we can't fool ourselves here, 
as we get concerned about energy. It's very easy to get excited and ebullllent 
and get emotional and start talking in esoteric terms about value systems^ 
and everything like that, but you know that these new ethics we've got to 
develop aren't going to happen very quickly or overnight. It's a much longer 
term battle, and a much more ftandamental set qf changes in our attitudes, in . 
your attitudes, in the government's attitudes, in everybody's attitudes. 
But the in^rtant thing is that our lifestyles can be preserved for quite a 
long period of time without slowing econcmiic growth'. Some of the economics 
are calling Carter a radical because he suggested that the' United States do 
what Gerqjany and Sweden and Japan have been doing for 25 years, that Is to " 
r sever the link between energy growth and economic growth. The President has 
shi^ that we're blessed, because we're wasting 50% of what we're using, that 
therefore our economic growth can proceed at about 5% a ye^r, and our energy 
growth can actually drop below 2%. This has upset some very influential 
people on Wall Street and in the Midwest, and bankers and economists who 
said that can't be done. But what they forget is that the standards of . 
living in other countries are e^ally high, anjd in some cases higher than 
they are here, and they're using a remarkable amount of eneifgy that's half,- 
in some cases 60%, less than what we're using. 

f 

Moreover, we have a context problem. The status quo perceptions of 
Apollo syndromes and black- boxes- and the fact that all you have to do is 
punch a hole somewhfere and the problem will 'be over — these axe considerable 
bbstacles that we face. 

What Jimmy Carter is saying is that we can survive in this country, ' 
and it doesn't necessarily mean 'you have to punch holes in the ground in • 
order to get energy, because of the new source of energy which is' called 
"conservation energy," is about the cheapest souiJ^e of energy we have — it 
costs between $3 and $6 a barrel, whereas the Arab oil in 2 years will^be 
$20 a barrel, replacement oil that we will be going after in Colorado will 
be $25 or $30. a barrel, the deep oil in Alaska ^ould be as much -as $35 to 
$40 a beurrel. Now at that*point oil becomes too expensive to burn to heat 
water or to power cars. , At that point we'd use oil for food and medicine ^ ^ 
and penicillin, which is precisely what oil started out, in 1859, to be '1^ 
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used for, until Henry Ford developed the automobile, and until the British 
Navy converted from coal to oil in 1914. 

The notion that an era is ending and that a new one is beginning is 
a very hard onff to adjust to.. And one has to approach this prqblem gradually y 
with people. who don't believe that, to get across the point that the changes 
that are coming need not be tlSreatenang to us, they need not scare us, €hey 
need not make us pessimistic, because this transition can be made and we can ' ' 

still retain our democratic form of government and our basic lifestyles. But 
the adjustments ahead, the sacrifices that we have to make to dur cherish'ed 
beliefs, are really significant, and man, speaking broadly, gives up cherished < 
beliefs probably more reluctantly than anything else. And there's a whol€ 
, series of cherished beliefs that are going to fall by the wayside in the 
next five yeeirs. , ♦ 

But consider the future for a moment. The future could be'' much brighter 
than the past. If all of us,' the educational system, and the Congress, and 
the oil companies, and the environmentalists, can for a moment or two put 
aside their selfish interest, their personal interests, 'and begin to pull 
together in the spirit pf cooperation. As Jimmy Carter said^ in one of the 
most misunderstood phrases of our time, the mpral equivalent of war does not 
mean going to war. It does mean watkime conditions. It means a spirit of 
pulling together that we really haven't had in this qountry since people went ' ^ 

and collected aluminum and made balls and took it in and collected bottles 
and did things in a community way— when they had 'front porches and when 
people talked to others, instead of receding into air conditioned fortresses, { 
reluctant to share with their neighbors. 'So we see a society ahead of us t 
which some of us will see, and some of us may not, which is clean, and it's 
abundant, and- there will be cheap energy agifn. ^Je'll^be using the infinite, 
inexhaustible sources that we've been using indirectly all these years. The 
sun, the geothermal, .and the wind. And it will be a society, interestingly 
enough, that will be free from the threat , of scarcity, it will be a society V ' 
that IS immune to blackmail, and it will be immune from prices that are set 
m desert kingdoms that dictate how much senior citizens on fixed incomes - 
. in Arizona have to pay for their electricity. The moet important message 
that s coming from the Carter Administration is that we can look to all of 
this without fear; we need not be threatened by this change. It will take 
a tremendous amount of imagination, and a trememdous amount of resources 
and time to build this new society that we're talking about. But the most 
important idea that I can leave with you today is to say that -Washington is 
going to play a very small role in all of this, because when you move into 
the age of scarcities, however temporary they may be, and you begin to look ^ ' 
at the pie, and you begin to distribute the pie a little differently, that 
IS the time when the government cannot mandate anything. And that is why 
the Carter energy plan, with 113 proposals, largely is a new attempt at 
preserving freedom of choice in the society. There's very little mandated 
in ^here, the theory being that we have 8-10 years of freedom of choice, to / 
begin to moderate and adjust around us, bedause if we don't do that then 
of course the cold, dead hand of government will be tapping us on the shoulder 
with some regularity. 

Last evening. I was reading words that John Gardner wrote a couple of 
years ago, which I think describes the kind of- commitment and spirit that . 
sail of us are going to have to generate in ourselves and among our friends * 
it we don It already have it or if we once had it but became discouraged and 
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lost it. We need" to generate it again. ^John Gardner wrote that a nation 
is really never finished, ^^ou cai^t build it and then leave it standing 
like the Pharaohs did tlie pyramids. It has to be built and rebuilt. It has 
to be recreated in each generation, by believing apd caring women and caring 
men. And it's our turn now. " If^we don't believe/ or don't care, nothing 
can save the Nation. ^And if we believe and care, then nothing can stop us. 
About a month ago I was out in a school in Virginia, pot far from here, 
called Terraset, a man stood up and said to the asseinbled children, as he 
looked 2u:ound at the beautiful new school which bas solar energy on the roof 
euid has^ heating systems which reduce the 'costs in the*- building 80% over what 
a normal building would—through very conventional technology which exists 
but that nobody's buying because they don't think the enetgy problem is real 
this tallVyouhg man-stood up and said about this beautiful school that if * 
tbis project , c^ help convince the> Americem people of 'some ^ of the advantages 
of improving efficiency, and goijjg back to inore frugal ways *of yesteryear, ' 
it has been effective. Let me l™iJ^ you, ^aid-this tall young man, that 
efficient use of energy--energyc8jCnservcltion — is not singly done for the 
sake of using less energy, We'.tol^onvinced that efficient use of energy i,s* 
-essential to the hanan rcice, if ^vis to meet its aspirations for a better 
life. And with the United States consuming 35% of .the world's energy every 
day, it is neces^su:y that you make efforts. He finished by saying that if 
we can use our fossil fuels that reihain to bridge into the future, we will 
then have developed the new tools that we will need to assist us in decreas- 
ing^hymam suffering. On the other baj^d*, he eaid, if we don't make these 
commitments to do thesd things in time, ^e results could be disastrous. 
The ^n who spoke these words was Prince S^ud Faisal of .S^udi Arabia,, who 
ii sitting on all the oil in the world, but who, ironic^ll^ enough/ had ^ 
come to^ the recognition of the lianits that the world faces far more than 
anybody in this country visibly at this point has. *And it*s interesting, 
because when the school in Virginia went and tried to get solar energy 
pqtf on their school, they were turned down all across America, and they 
had to go to Saudi Arabia to get the money to install the solar system. 
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* 'rtoORT TO THE COKf*ERENCE 

■, ■ , t 

The confere^ held small groi^> discussions on the energy efjication 
issues presented to^the conference. <:harles A. Whitehurst, profes- 
sor of environmental engineering^ Louisiana State Ifiiiversity, served 
as coordinator of the discussion groups, and thus reported to the 
tot al conf Prince hi s Cons e nsu e gro\5>s' deliberations. 
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SUMMARY REPORT: DISCUSSIC»^ GROUPS Ot^ EDUCATICa^ CONFRONTS 

THE ENERGY DILEMmX . '^^ 



Ciharles Whitenurst, Professor of Environmental Engineering, 
Louisiana State University 



•nie conference participants divide i«t6 five discussion groups to 
discu^ the issue, "Addressing the Energy Di+enma." The grqup leaders 
initiated the group deliberations under a structured format *which capsu- 
lized the; conference's adfdresses'by Edwin Fen'toh cmd Richard Baurnet. These 
two sp,eadcers represented differing points of view on the role of Schools in 
the energy dilennna. •For discussion purposes, their viewpoints >?ere summari- 
zed as: • ' ^ . ' * ^ ' i 

Schools need to, become involved in the process of socializ- 
ing society new lifestyle and should cle^ly advocate 
established gov(prnment policies, (Fenton) ^ . 

,0r 

If democracy is to survive, , auid if students are to be any-r 
thing but taurgets for indoctrination a students must be 
^ taught new survival values in school iha^may conflict 

. sharply with traditional sbbietal values, (the sense of 
worldwide conmninity, cooperation, and mutual aid versus, 
competition, nationalism, and survivalV of the fittest), 
(Barnet) ^ ^ ' ' - : » . * • 

Thus, a major issue, was proposed for discussion by restating pointy 
made by Fenton and Barnet. On the one hand, Fenton says that school pupils ^ 
ccuinot grasp the coo5>lexities of the ener^ issue. However, schools should 
do i:heir part in helping to "socialize" the public to accept energy policies 
developed by the government. Thus he s-^ates schools should "cle^ly advocate 
government (energy) policies." Bcurnet, on the other hand, worries about such 
advocacy. In fact, he says that unless the ccxnplexities of the energy dilemma 
are taught to young people, "They will be targets for indocti:ination, but. 
not active participants in the process of sociaT change." Thus Baxnet ar- ' 
gues that schools should begin teaching survival skills that he clearly 
acknowledges will run 'counter to '^many accepted values and 'beliefs. 

\ ' The group participants we2;e also asked to prioritize educational 
approaches to the energy dilemma from the Fenton cind Barnet perspective. 
And finally-, participants were asked to ^consider ten optional educationat 
strategies inclnding: 

* <• ' ■ 

1. Emphasize training of tech- -3. Install K-12 program that 

• niciams and engineers advocates federal approach 

^po the energy crisis 

2. *I^nore government energy 

program and instead teach (4, Set a ccmmxinity example 

students to aurrive 'at their . * foA energy-related 

own decision aQx>ut the best ^ sel^-sacrificing ; 

\ .approach for ^eaj^irtg with ,thfe ^ * 

^nergy crisis - * . 



5.^ Teach students to in- 
fluence tPheir feanily'-s 
use of energy 

.6. Train students to use* 
^ * energy more efficiently 

7. Raise conscfiousness levej 
of students to plight 
of third-world 
countriea 



8. 



Teach students about 
impact of our ^country's 
economic system on the ^ 
u^e of the world's energy 
supply in relationship tOv 
our population versus the 
world's population 

Teach students to question 
energy policies advocated 
by energy special-interests 
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Discussion Sessions 



Provide school teachers with 
released time to learn moire 
cibout ener^ situation 



Using this structured format, e^ach group emphasized its'own priorities 
by following a course of action derived from a quick consensus of the group. 
A majority of ^e peurticipants advocated the following strategies^or energy 
education: " 



1. io te*ich students to - 
influence family ; ^ 

2. To. teach energy efficiency . 
. and I ' would ass\mie that 

this is cmother way to 
say — teach conservation 
principles ^ 

To raise the consciousness 
level in the public sector 

To teach artudents^to ques- 
tion energy policies ad- ^ ' , * 
vocated by special , , ^ . ' . 
interests * - * 

On th§ negative side, a meanin^*ui proportion of the particripaijts didn't 
think tha^t schools should install ^K-IC programs that c^dvocate a federal 
approach (or solution) 'to the energy problCTi. ' * . 



3. 
4. 



To encourage the school sys- 
tem to set 'community 
exaiQ>les 

Tb teach the '^ihterdeften- 
dency" of world nations 

To improve our (teacher- 
student), cohsdiousness of. 
the. '"third world." • 



Points of Consensus ' t ^ ■ / '. 

"^ty^ J^ior points of consensus came out of the- groups. They wetre; 

1. We shoidd.use the school system to educate stiidents about- 
-energy, and . * - . ^ . 

< 2. We shCTild go outside thesystem and in5>afe'fr 'the 'public 
■ consciousness through fftSSlatent curriculxm . • 
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With respect to these two ideas, specific sugge: 
were discussed. They are summarized below: 



ions, needs, and questions 



1*. Using tfag System to Educate 

Teachfer trainilig, materials- developments, •and Ihe utilization of schooj 
facilities as living conservation laboratories were chief considerations in 
* all groups. . ' 

Recognizing that there will never be enough data to clarify ill posi- 
tions relative to this ci^is (or amy others) , it was suggested that we pro- 
ceed without data. This carries with it' the suggestion that -we teach children 
to make decisions in the.?abspnce of cco^l«te data. H 

" / ^' ' ^ « , 

Basic*/ concepts r e.g., finite resource^vs. exponential growth. Should be 
^taught. ' ' - ^ 

' <-/ , 

The sySt«B should find, package, ^|pd disseminate energy conservation ed- 
ucation projects v^ich work. ' , 

It was generally stated that»there must be an integration 6f curriculum ^ 
with respect to content and constructipn; we must plade enphasis on process 
(discovery^ inquiry); efforts should cover all age levels; and, career guid- 
ance/vocational jtraining must be integrated into the process. 

^ It was conceded tlwrt the school syst^ has the. responsibility for teach- 
ing policy. With regafM to this point, a question was asked: "Should we 
(the school system) follW past trends and only echo the prevailing congerns 
of society, or, should education* lead society toward change?" Fxirther, it ' 
was asked. %rtiether or not^we ccfild do either • One amswer given says that 
education can b^: ** 

'Proactive to problems - , # - 

Reacti^ve to policy ^ , ^ , 

^ ' ■ • . ' . V . \ w 

Tliejre was considerable concern about the role of teachers /in the sys- \ 
tem, especially in the development o^ curriculum and materials. Thus; th6re 
was a concern about released time to do .these activities. 

The groups fel^that teacher assessment, ciirricuium assessment, curricu- 
lum developo^t , axKi in-service workshops shpuld be done^in a yfide variety 
of subject areas in the schppl. Teachers in the subject*area&. should decide ^>!r 
what within enerjgy education fall^ in their bailiwick and take responsibility 
for^ teachifig it. A^a mirmmanii'arn effort should be made to inclxide elemen- 
tary, industrial art^, 'home economics, science, and social studies teachers. 
NoA agreed that. better use pf available, materials could be realized if 
given proper incentiv^^. . , ^ / 

i " - ; - • . \ ' 

* Ther^ wer^' advocates of change'^jw^. thin the' current "m6de of ^schooling." 
They called for the "interrelation of all facets of schooling, with, per- 
haps, less separate classes. A suggestion was *m^e for one-shalf the school 
schedules to be in individual ^object classes and one-half/ in "to'tal rela^ 
ticmship classes," * ' " ' 

-Finally, it was suggested that schools ;earn'.to use the "teachable' 
aoiaerita^during the nexjb energy crisis, i.e., when the school is closed. 

* * • • "\ 

■ . -• Z46 - •' ^ . J ■ 
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2. ^ing the liatent Curriculum 

Most groijps agreed that much has already been done in this area. For 
example (1) in transportation, ^people are obeying 55 mph laws, and there, is 
.an increase in the number of small cars on the road, (2) thermostats hav4'' 
been lowered ii> many hones and office buildings, and (3) there is evidence 
that conservation is -in the thoughts of a large number of people. * 

All agreed that there is a nee<?. to increase these efforts, and that 
there is a need for more school-home energy saving activities. 

' Students need to internalize their concerns. Better means of coomuni- 
cating between schodls/coramunity/industry/^overnment should be found, and 
total conmunity response is needed.' 

^. * School facilities, along with other public' facilities should, becone ' 
"energy conservation centers" or laboratories. - ^ V 

9 

In summary, the comments of one r participant seems appropriate: 

What' should be educators' responses to the energy crisis? 

• 0 

Research the problem , • ♦ 

.iroin with others in study 



f 



ERIC 
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Produce information for Wudents which will include for each 
student an opportunity ^t^fenow and evaluate the total 
probl«n (a) home, (1?) scholi ^4 cooinunity, and 
(c) large picture ^ ^ . • 

^ • . \ " - . ^ / ' 

?ind new ways to open up soc^ty to reveal the problems 
and alternatives 

Chall^ge and/or inspirfe ^s j bud fents to look or -act in i 
positive way to. new way^ of Tiyin^ ajid reaching life's 
goa^s 

Give students a chance to make decisions and/or choices 

'Move tovnard so|[utions using the best information available 
and with the best movements known 
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SESSION XIII 



REACTIONS TO THE CONFERENCE 



^Elizabeth Dodson Gray, co-director of the BoXton Institute aiKl 
Heurold L. Hodgkinson, former director of the National Institute 
of Education emd presently esgscutive director of the Americeui 
)|||[)a9eaient Association's Professional Institute, provided critical 
appraisals emd sunona^zations of the conference proceedings. 

Gray opened her r.eparks with some actelades for the coiqprehensive 
nature of the conference auvd-the diversity of viewpoints axid 
criticism for the Conference ' s structure and setting. ^She then 
suggested that future energy education should be holistic in nature, . , 
realistic in content, and oriented to "empowering students to make 
choices about their lives and futures." ^ 

In conclusion. Gray suggested a "paradigm change" involving taking 
individual feelings seriously, particularly children's feelings. 
As individuals face the uncertainty of the future, with its inherent 
problems and potential, a new^consciousness of izi^ividual purpose must 
evolve, individually. ( 

Hodgkinson advised, the conference to consider the concept of reciprocity 
or the teaching of relationsj^ips in energy educa^on. He <X3ncluded 
that futxire curricula sl^irtild not focus on ju^ energy education, but 
rather, the ^aching of generic cco5>etencies. These ii>clude the ability 
to break. a problem down in^ its veurioxis par.ts; the ability to analyze 
a^problem in terms of creating analogies; the ability to create options 
frcm the aveLilable. information; aind, "no proclamation of success iintil 
the test data are iii." % 

In bther words, he said that the most important element in energy 
education is how 'Jthfe student processes' the information received, not 
the information, itself. * . 



-REACTION TQ THE CONFERENCE 
• * » 

Elizabeth Dodson Gray, co-director 

Bolton Ii^^titute, Wellesley,, Massachusetts 



Looking in Your Mirror - * ' 

I was asked to sUmoarize the conference; second^/, to critique the 
conference; and third, to give some substantive <^;Lrection for ihe future • 
I^will attCTqpt to do this. ' ' * . * ^ 

First of all,l^to sumnarize^ the conference I aun not going to bor^ 

you with a' content sunniaury of the speeches all of you heeurd. I did, 

howev^, get a sense of SC»!E BASIC AGREEMENTS in the speeches and in the * 
expressed sentiments o'f conferer^ce peurticipants: 

. . There is ag;:e«iie1i^thit tivere is an- energy crisis.' 

It is a crisis related to other crisesi — food, population, the' 
environment, running out or resources. 

. 1 feel there tiar agreement that we a±e facing limits in a finite 
wj^^d, and that it will be" ai. dif f icxilt adjustment for . the American^ 
people to get used to th^se limits, v * 

. Tliere isr agreement we are' probeUoly facing value chemge and iife- 
•styie change .because of these- iimi1:s. I say "prob€Ut)ly" be^cause 
' there is some (iiffereace of opinion on that. 

. I've sensed consensus that in ^lation to* this world constellation 
of problems, education shoxild be involved, but how deeply educa- 
tion ^ihould be involved^ and the ways educa^on, should be involved 
aure questions still very 'much at; issue. ^ ♦ 

• . I also heard a consensus eiherging that energy educ2^on should 
not be eidded on in a kind' of supplemental way, but rather it 
should be integrated into the c\zi:riculum. I will talk cQiout. 
that a little more later on. ' , " , 

. And finally, I^ve sen^sed a feeling almost of despair about what 
Dr. Fen ton called the latent curriculum of - this society'.. That 
latent curriculum hats such an overwhelming impact upon the 
society In %rfiich our formal educat^ion functions! * ^ 

Now I also' kensed SOME DISAGREEMENTS IN THE ^RMAL PRESENTATIONS. 
Tor example, ^ then were the technological optimists like Earl Jos^h of 
UNIVAC, ^nd there were thV technological pessimists li^e Joanna UMerwood 
of ZNFOSIl. * * ' . < 

There were also those who see us in the future going down basically 
the sane poad as in the past but with gradual ch£mges, because of* the 
^onentum of our present system. I would put Mr. H£mrahan of ERDA here — 
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I think his was a beautiful presentation of that. On the other hand> 
there were those %#h9 feel that because of oiir problems the present^ 
course is a disaster; that we aire either at a crossroads or at a 
dead end; and that w6 need a radically new direction. Certainly 
J.oaxma Underwood of INFORM wks a beautiful exanqple of that perspective. 

T. Hpw it is not surprislrig that we find these two kinds of disagree- 
ments, because these are the two basic sorts of splits among futurists 
als they dialogue' with one another. There £u:e the technological optimists 
like Herman Kahn aixi, in h^s own way, B\;(ckminster Fuller, and there are 
the technological pessimists. It is not that people like Jay Forf^ter, 
Robert Heilbrunner and Wil,liam C^huld are against technology; they are 
technological pessimists because they aren't "believers" that technology 
can solve. 2uiy and all problems. 

,^ ' The other ^basic sortt:)f split among futurists is between those who 
feel we cem arid will, continue on down the same road meJcing only minor 
modifications in Row we do things, and on the other hatid those wh& feel 
*w must reverse direction or atr the least recognize we are at a cross- 
roads 2Uid now choose a very different road for the future. Certainly 
Aaory Lovins falls into this latter category. Amory's article, "The 
Koad Not TeOcen" in the October 1976 issue of Foreign Affairs is an 
absolutely classic presentation of thi'fe position. He tcdks. about the 
next 25 to 40 'years as a fossil. -fuel "bridge" either to a nuclear future 
or tQ I5t' future, of solar energy >Md ^ft (small-scale ^and decentredized)"* 
technologies. He describes these alternatives magnificently, and it 
has been reprinted amd widely distributed both by Foreign Affairs euid 
Friends of the Earth . ^ , ' ^ 

r 

There is currjently emerging still another -split, this one about 
what coming life-style changers jwill mean to people. There are those who 
really feel that liJce-stylejMiange^ is needed — and that it will ,be very 
difficult. And then there are those (aftd I thought Merilyn Reeves of the 
League of VIomen Voteridid a nwyrvqlous presentation of, this latter view) 
who agree that life-style change will be needed and feel that this would 
be a very good thing because they do not feel that the quality of life 
today is so hot anyway. They don't feel ye are at the apex of what we 
might ^>e, amd therefore they feel that life-style change is not the e^d- 
of the world but perhaps the beginning of even better things. Certainly 
Jim Bishop was saying exactly this at'the.en^ of . his address when he 
was talking •fOxjut the positive vision of what a different type of society 
would be lik^ , ^ ^ 

ii. ^ . 

Now I wuld like to move on to jxs^ secpnc} assignmaiit, which was to 

, V ft 

critique the conference. \ sy ^ 

First <yf all, I foxind it conceptually quite well organized. I found 
that the major'speeches were richer aufKi f atr fo^l tliought-provoking than, 
frankly, I had eiqpected. Maybe I've thought about this enough that I 
find more interesting tracks I've not already gone down. So I especially 
enjoyed the new material in Professor Cicchettt*s speech. I found his 
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account of the long-term existence of cartels prior to OPEC fascinating/ 
and I can't wait to trot that ^ack to people I know functioning in this 
field who perhaps^ have not viewed past history that ^ay. 

I thought the organization of the material — I'm thinking about the 
future ^Richard Barnet presented— was also very interesting, and I |« 
enjoyed that. Dr. Fenton I thought was interesting. I thought there 
was good intellectual meat to chew on in these three* major addresses, 
and I like that. 
• 

. I* was pleased ^(fithr the -srari^ti^of perspectives presented. It 
extended almost in the same panel all the yay from ERDA's ^sition and 
that of the Energy Educators Forum^sto IJJFORM and Nader's Critical Mass 
group. I thought this was great! And I think CEDaR should be praised 
for maintaining that variety and range of perspectives even with the 
money from ERDA which was helping make the conference possible. I really 
appreciate that. 

Let's move on, however, to problems I saw in the conference. * . 

I found that having six or seven panelists on one^ panel is a large 
overload v^ich I have a hard time with. There was too much verbalization. 
We really need to examine our conference vehicles as learning experiences. 
I'm just amazed, when I came back to the academic life after having 
functioned in a parish ministry with my husband, to discover that much of 
academic life is really back in the Middle Ages. We still sit people 
in chairs and lecture words at them exactly the way they did in the*Middle 
Ages. * • * / 

This is appalling, particularly in a media environment* like ours.' 
Itis no wonder that our kids perhaps are turned off in o\ir school systems. 
They live in a media environment and they are not ready to relate to this 
lecture-w^iy of learning. I'm not sure anybody is, really, and so I | 
think that conference designers need to rethink, their vehicle. V 

/; ' . \ 

Secondly, there was no time scheduled for participation by the 
conferees at any of the sessions except the one discussion si^ssion. 
Even that discussion session was structured by readings, questions to 
.react to, and sheets to fill' out. "/l know I didn't like that too much,, 
ard I had the feeling many other participants didn't like it; much either. 

I find interesting th^ hierarchical structure of conferences that 
somehow or other conference planners cire still willing to perpetuate. It 
seems to assume a trickle-down theory of learning, as "though all knowledge 
and insight were at 'the top. Do we treat our children in schools the way 
we treat conference participcuits, -expecting them to be empty vessels, 
totally passive recipients of information that elites drop^in bit by bit? 
Do we structure discussion so that there is no real freedom of action and 
interaction?* I think we need to ponder these things as .educators* 

This raises for^^me the moral dilemma that CEDaR wrote to Dr. Fenton 
about, and which he passed over\ I feel it is a crucial question educators 
need to confront: Do we attempt \o develop in students the ability to make 
choices and to be basically active about their lives? Or do we socialize 
them to go along with solutions determined by others? 
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Some time ago I read a fascinating article by someone who posited' 
the intriguing theory ^vatJLndustrial societies batsically need docile 
cogwheels, and they want their edijcational systems to produce those kinds 
of people ^or than. Now f don't know \rtxether that's true or not — I'm 
not an educator* But I think it is an interesting question for us all to 
think aJx>ut. 
-f . 

My point is that in the aqe of scarcity vrtiich is eihead of us, it is 
going to require iAcredible activity, decisidn-msJcing, imagination, a 
sense^ of control over your_owa JJJEe^ and familiarit y in coordina ting all, 
this into effective action. If in our educational settiTigs weNdo not 
allow and encourage our children to do this, tMh they may have content- 
knowledge in their heads ^ but they will not be able to deal with the 
j^];d of their futures.. I think Bametr in terms of sketching out some 
of the, dimensions of, sceurcity, talked eQjout that.. I would say that the 
desi^pi of this altd most other conferences I attend is a clUe to our 
instinctive preference aUDOut instructing children and for providing 
educational settings. It' seOT^ to me we always expect those in the seats 
to be the passive victims o^/)cnowledge, and I see that as a problem. 

But I have an even mor^ serious problem with the conference. Every- 
one here agrees that energy \ducation must be holistic. §ut is not tihis 
donference itself designed to do energy education, and therefore should" 
it not also be holistic? NoW let me tell you ways in which I didn't 
find it holistic. 

I found scattered reference to, but no real development ^f , the 
interrelated JM,ture of the cluster of problems we face. I would h^ve 
appreciated arleaBt one session exploring the laurger constellation of 
problems .of which the energy problem is but one .part. iT^think we all 
need to understand that better. It is also my understanding that if we 
are going to talk about Energy education, we have tb talk eklso about 
thermodynamics and eU^out entropy . I heard no mention of either. These 
things, even though they exist "in other fields, " need to be talked 
aOxJut in energy education as beautifully as Harrys CcOTrooner did in his book 
Poverty of Power (1976). ^ ^ . 

Secondly, there has not been a holistic sense of the people here. 
There is a problem I have with almost all conferences ^ go to. We are 
treated like disenbcxiied minds. We aure forced to sit long hours, on aching 
rear ends, with no provisions for the exercise of the body except to eat 
and drink addictive beverages. I'm becoming increasingly allergic to all 
this as I re^ly face up to trying to* make my life-style holistic within 
a cxilture which does not function that %*ay. I've gotten to ; the point 
in my own consciousness where I, not flty culture, am going to control my 
life. • I'm aoing. to live holistically , and I resent going to conferences 
iy-wKich sipdenly my attempt to integrate my mind and body is ripped apart 
again by the scheduling. Now, once again: it is not just this conference, 
it's almost all conferences* I go to. It*s the problem of our model, and 
oxar model stir^s. I wish %/e wuid steurt to revise it. Why do we go on 
doing this? 1 don't understand Jrhy we don't revise the models, 

... , . ■ . ■ V,,: ■ \ 
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I would like to give the conference an accolade on language. 
Usually about this time in a conference I am bloj^ing my stack as a woman 
because of .the generic male language that is used all the time, i found 
very little of this here; mostly in Barnet's speech and one example in 
Jim Bishop's, which he was~ aware of because he said "used generically.. " 

I would also give the conference compliments for the numbers of « 
women on the panels. I have had the experience, as a woman, of ccming 
tiiile after time after time to meetings and "finding only white roalJf^ 
standing-ai^ liete lecturing -K^. I ha've "had it" with that also. 

Okay, let's see. I'm coming now to the whole environment' of the 
conference— its laftent curriculum, if you will! We have functioned in 
a high-energy, luxturious hotel, which I krjow also a lot of you have 
noticed. We're eating overstuffed meals which ^nphasize the high energy- 
content of meat. This kind of living is a large part of our intemationl 
food problem, and if you are talking energy, you've got to talk food 
_energy~aj;id that means you don't eat stuff like this. As someone who 
has eliminated meat from her diet two or three years ago, I resent coming 
to a conference where I'm forced back into a life-style which I no longer 
live in. 

I note that, lights, the air conditioning, the fountains, and I'm 
reminded of a comment that a senior scientific figxire made earlier this 
month when I was at an environmental futures conference in Iceland. The 
last day^ of the conference we went to a state luncheon at the Prime Minister 
official reception home, and here was this fantastic twenty-foot long 
smorgasbord—just marvelous—mostly stocked with the native fish of 
Iceland. This senior scientist commented to my husband wryly as he started 
down the line to tjj^ food, "Well, when I'm traveling on the Titanic I 
certainly like to go first class." The conferences I. go to where these 
problems are discussed almost always, make me feel likett^at. 

We can't just talk about these problems; we've got to practice what 
we preach. We've got to hold our conferences where what we're doing 
doesn'.t drown out what we're saying , . 

I also feel that we ourselves have'igot to change our identities 
•and the way we live, and not just talk about it. I'd really be interested 
in Jcnowingr-and I'd like a show of 'hands— How many of you have changed 
significantly the way you eat in the last year of two since you became 
aware of this problan? (1/2 to 2/3 of the hands in the room go up.) 
Well good, that's a start. Now how many of you all have changed the way 
you buy, how much you conserve, and how? (Again 1/2 to 2/3.) Now how 
ipany of you have changed the way^ou use energy— your thermostat setting, 
hofw much you drive, your willingness to do more if we have the mass transit 
system to do it? (1/2 to 2/3.) Great. 

/ 

The reason I think this is important is because as I talk to many 
people they say, -Well, I'd do it if everybody did it." First of all, 
that's ethidal crap; you don't go on murdering people until everybody 
stops mutdering. you decide ^ " I'm not going to murder anybody," and you 
let eyeryone else worry about whether or not they're going to murder people. 




I feel the saifte way about life-style change. It does not^ depend upon 
100% participation* 

Then too, we really have the illusion that nobody ^se is changiiig ^ 
their lifestyle. But did you look around and did you setf how many 
l^ds went up? You see, you don't have to be discouraged by thinking 
that millions of people aten't doing it, because as I go around and 
* lecture, I see that millions of people are doing it. So let's be a 
little fencouraged. We never ask for public shows li*e this, so I'm ^ 
sure most ^f you thought that most other people hadn't changed their 
lifestyle, especially if you felt you have. I think we need to^ share ^ 
this kind of tHing."^ 

That's the end of my critique of the conference. Now I .would like 
to offer substantive directions for energy education. 

iii. ' ' ^ 

First, of all, ENERGY EDUCATION MUST BE HOLISTIC. We've all said 
this. Energy education must relate to other issues, and we must not just 
talk about energy and not talk about other things. We must not, in 
that sense, suboptimize the energy problem and decide that now there is a 
cri&is, we will rush out and find more energy—and then don't think about 
all the other things we should also be doing, or all the other things 
we woiild inadvertently be doing while trying to solve our energy problems. 

I have a marvelous definition of SUBOPTIMIZE that I would like to 
share with you, whidi I learned at a conference. Suboptimizing is 
doing perfectly what we shouldn't be doing at all. And if you understand 
holistic ethics, it means that we should not be sxiboptimizing ever. 
We must not "add on" energy education but instead we must integrate it 
in.* N ' . 

Now that: means to me that energy is a n^arvelous integrating theme 
for showing how everything is interrelated. Now I'm talking about case 
studies. I'm talking about showing how energy can provide an integrative 
and organizing theme for the study of the biosphere, or of human systems, 
or all at once. You can talk about almost all p^sical sciences and 
biological sciences in terms of energy. . As an e^n^Jle, I'm very impressed 
by a new^ trourse my son was taught last y^ar at Deerfield Academy^ Jwhere 
they are using the study of the weatheiT as a year-lcng theme to integrate 
their first year^in all the -sciences. I think it is a fascinating idea, 
emd I think this is the sort of thing we can do. 

You can also ta^k about human systems as Well as natural systems 
\ibing energy as an organizing point for showing how'in social studies 
the f>olitical and economic and social systems are interrelated. One 
of our colleagues at the Educati^ Development Center in Newton, Mass., 
^ had worked with us on a program about "Growth Implications and the Earth's 
Future. It's a holistic thing we're trying to do. She has gone, on v 
with these holistic concepts and worked on a social studies curriculuih 
which~takes strip-mining of coal as its focus. Its title suggests its 
holistic and integrative character: "Energy, People and the Environment.", 

i \ ' 
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Its an incredibly interrelated thing, so you jnight want to look at it. ^ 
That's another example of the kinds of things we might do.. ' • 

If we are going to bie hplistic, we are also going to need to con- 
sider the school/ environment itself. You know: Consider your school as 
a closed system/and get your' students to analyze the energy and also to 
work on that latent curriculum. We need to <be holistic in all these 
ways . 

Turning now to a second major point, we need not only to be holistic 
but also to be REALISTIC. Bamet and Cicchetti,-I think, agreed that we 
n^ed ,to be^hdnest with the kids'about h^w the world is structured in 
t^inns of the reality of multi-national corporAions and world-trade arrange- 
ments as Well as the historical relationship between business and govern- 
ment. We can't act as though some of those realities of^the real world 

^don*t exist. We can't teach energy education, for example, /and not show 
the politi^bal, financial, economic and scientific power structure behind 
the nuclear industry. We're not facing' choices in the real world whic^h 
are weighted evenly between coal and nuclear, or between nuclear cind solar. 
Nuclear has a whole industry and 25 years of investment by the Atomic ^ 
Energy Commission behind it. ^olar has littltf^but some people's dreams 
of* the future and a -benign reputation. We need to be honest with the 
kids that we're not just looking at these things as intellectual exercises; 
we are talking about issues an^ decisions in the real world where some 
energy sources have a tremendous economic and political and academic 
power-base and other energy^ources do not. Who speaks for the rivers and 
hydroelectric power, one way or -the other, for example? The kids can 

- understand how come some things happen and how other things don't happen. 
Kids can understand this and they need to know they can understand this. 
Demystification is a part of education. 

A third major point is^that we must not only be holistic and realistic, 
tut I would say as an environmentalist that WE MUST NOT BE SO ANTHROPOCENTRIC 
We must teach our students n6t just to Ipok at the huma:p world and human 
^sterns and human n^eds. We must look at the who;Le Sysjtem-ESurth of which 
the human is just one species who. likes to feel that we^ are the most 
intelligent species. I haye a whole thing on that which I won't go into, 
but I think it is an erroneous view of ourselves, and -we nejed to correct 
it. • , ' . 



A next major point is that WE SHOULD BE ORIENTOD TO EMPOWERING 
STUDENTS TO MAKE CHOICES ABOUT THEIR LIVES AND FUTURES, as I talked about 
before. In this sense we need to be* what I have called "future responders. 
We need to have a^ sense of what I have called "the 200 year present,/' and 
by that I mean we need to help our kids go back 100 yecurs in history, very 
much as I?r. Ciccetti did, to see the role of past events 'ar^^choices in 
our getting to where we are now. After all , the j^ast provides some of 
the constraints under which we operate in the present. But then we also 
have to extend pur time sense 100 years into the future, so we can .under- 
stamd that what we do in the present will in turn determine our future, 
which is very much our kids' future. 

As an example of this, I've been very excited since I have been 
tiere learning about a program called City Building Education Programs 
in Los Angeles — Doreen Nelson's program. That's very exciting, and I ^ 
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*doh't know hchf maay of you know cibout It's a program in which 

elementary-school children design their^cities, and they do it over long 
periods of time, which is why she works with elemehtary-^school students % 
They get involved in this holistic concern for the human-built enviren- 
ment.and for, the environraentcil-environident apart from humans. They have-' 
to decide on their own government. They have to structure their lives; 
they actually build it with large slabs of styrofoam. I^ was struck 
by one qf her comments — this illustrates what I'm talking cdx)ut. She 
saad she was asked by the then-itiayor of Los' ;yngeles, Sam Yorty, to take 
part in the Goals for Los Angeles Program, an^ she disepovered that the 
citizeng were asked what they wanted the future of Los Angeles to look 
like ar^' be like. And she said/^^"We soon discovered that most people 
.interviewed didiv't have the tool?, vocabulary, problem-solving ability, 
^en perhaps the interest in tke gresent^ Environment , to imagine or 
4jivent thf^' future. " ' . ^ r.^ s ' 



Now I submit to you that -it. is absolutely crucial that our school 
systems help our children learn how to imagine antT'invent the future, 
to assume authority, over. their own lives, to of^anize information and 
to make decisibns,' to plan and to shape their ov^- futures. 

Fina:i.ly/ I 'thinly we need to TAKE CHILDREN'S FEELINGS -^OKE SERIOUSLY. 
DISCOVERING THF.NHEWS OF LIMITS IS A REAL DOWllER TO "MOST PEOPLE , AND 
PARTICULARLY Tp CHILDREN. We have some good friends we visit, to ^om 
we talk all the .time about these problems. We -launched into a conversation 
over dinner once, and their then-7-year-old boy., who is very precocious # 
•laid down hi s^fork^ after about three bites and said, "Please do not 
talk about all these horrible things that 'are going to happen in the 
future any more; it maUces me sick to my stomach. I want to finish my . 
supper: and leave the table, and then you can all talk about -this." 

„ * ' 

I appreciate that feeling, because these horril*ie things we are dis- 
cussing— pollution getting us, running out of resources, arid so, on — are 
much more real in the lives pf our children ^because., whereas many of us 
have already liyed a* significant portion of our lives, we are talking ^ 
, about almost all of their lives. Their? is a post-pollution coftsciousness, 
. and I will ci'te to you my son, who is now fiftjsen. When he was five, 
we took him f©r one .of tbgajirst trips he remembered into New York City. 
My husband and I were ^e^^^rban-oriented people, ^o we look at the City 
and we see theatres and museums and ^11 kinds of excitement; he looked 
at it from the car vindow-as we approached an,d all he could see was smog 
at*age five, ten years ago. It made him say, "Yuck, look at the pollution 
and scninch doyri \n the car and not even want* to braathe. ) 

Now that is a post-pollution cdnscioVisness. I'm aware too that 
there is pollution in our air. But I didn't immediately have that reaction 
The&e are 'the students me are giving this informatioh to. It is a downer. 
W^^eed t^o understand this .and we need to formulate it very carefully ^o 
that something like* the City Building Program goes on; sb that young people 
bpcome ^powered to imagirte their futures, to .take control of them. That; 
I'tliknk,^is the best antidote we have for the great downer ahead. * 
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. There has been a ^reat c'oncern in the cot ference about HOW MUCH 
CONSCIOUSNESS CHANGEylS GOING ON, and a 'real debate over HOW MUCH PEOPLE'S 
JON^IOUSNESS ACJU^ CHANGES,: I would like to bring to ybuTatteS 
an interesting tK$sis my husblhd has written up in a paper which has 
nL^? published called "The Grief Dimensions of Limits "to Growth" 
(1975)^ He's taken the categories of .Dr. Elisabeth Kubler-Ross and 
posited the thesiTs ^hat, since individuals go through these staged' 
vAen they must deal with 'loss, our society too is going tp go through 
Itoese stages when we deal with the loss of growth, the loss' of th^ 
Idea of progress and an unlimited future with endless natural 
resources. 

" . * 

_ .1 ^^.^'^..t.^is. analysis is very sound, and I'd like to remind you of 
the stages as-outlined by Kubler-Ross. The first stage is denial and 
shock. This IS the reaction of the person who is told by their doctor • 
they are going to die of a terminal illness. Or it is the first reaction 
of someone when someone elsei' a loved one, is dying. ~8o it is a reaction 
of people who go through de'ath themselves ^it's also the reaction of ' 
those who experience tha .death other people. The first reaction is 
shock and denial: "it can't be!- I submit to you that this reaction ^f 

It can t be!" has been -the first reaction, of our society to the book 
The Lim^ to Growth. Absolute shock and denial. The Wall Street Journal 

still exhibits the ^great denidl still going on in many JEtts of ouir ■ 

bus^ess community to the thought of limits to growth.' 

. The ^second stage is anger— anger in hospitals toward other • people . 
towards doctors, toward nuxses, toward all sorts of -people. This is " 
outrage that this can be happening to me. 

The third stage is •'bargaining and postponement: "T^ow, God, iryou'll 
. let he live until June, theh' I'll love, you forever, God. y^u know l''« 
eibout to die." .. .■>- 

The fourth stage is depression, a deep and profound depression. 
^People turn to th^ .wall and literally just go into a great wave of depres- 
sion'. ■ • - ^ 

The fifth stage is acceptance and an adjustment of your life and days 
to the imminence of death. ' _ 

When our culture and we. individually, are confrontfed with the lossL 
of .growtji, the loss of the American 'dream of unlimited futures, we must^^ 
not expect that loss to take place with a mere shrug of the shoulders. 
We will go through some or all of these stages. I 'think this is a very 
perceptive ftnalysis,. and I think perhaps it will help us as we relate . 
to children and parents, not to try to hur'ry them.* People' have to grieve," 
if you will, about the loss of their dream. We hdve been inspired by 
such dreams, |nd they don't get laid down painlessly or quickly. 

, • > * 

John Raines of Temple Uhiversity has a. very penetrating analysis 
of what this means io Blue Collar families. He points out. in "Blue ' 
Collar Families and Limits to Growth: Mourning the American Drearit^' "(1977) 
that we must mourn with people the death of their American Dream. I- thinH 



we must b^^n to recast it in positive forms also, 
us. So I don't think -it's a tdtall-y bleak thing. 



as Jim Bishop did for 
But we must first of 
all mourn with tYie mourner g—^because they have honored' the American 
Dream, they have' believed it and built their lives around it. It has 
become the meaning of their lives, as John Raines says so '^power fully : 
If you cannot "^give your children-a good life in suburbia, if^-you^giv^ 
them a kind of life you wish could be better, then you can at least 
give them the American Dream so they will work hard to stay in school 
and not get out on the streets and' ftot get into trouble. The American 
Dream h^s assured us that if our children do this, then they will have 
a better life th^n we, as parents, did. ^ \ ^ ' 

Now we've got to deal with the hope and assurance that there is in 
That bteam; we've got tP honor it. W^ve got to help people mourn it, 
and you've got to be tender with people's feelings as you do it. We 
must^ allow people their denial, we must allow people their stages, 
we must allow people their mourning. We mu^ not expect^kids, children, 
to be sairtts overnight — to sacrifice and share' the world when we aduit^ 
have not been able to manage it^inour generation either. 

.To approach this from a little different ^angle, . I think it is ' 
helpful to realize we are conf-ronting her^ what I would call a significant 
PARADIGM CHANGE. This happens *to^ each person individually. I'm struck ^ 
by how much like experiencin*? a conversion process* it is in Some ways. 
I'm a Chlristian and I have m^^ grad^uate degree in theology. If you hav^ 
a life history like mints /-you. -ar^ very- used havincF-a really dynamic 
relationship with God which guides 'you. _ But such a relationship cannot 
be passed on to anybody else, including! your children, ^ust because you # 
wa^t them to 'have it. You learn, 'it seems- to me — eildi^r you go nuts 
or you learn — to trust the grace of God, which is to say that ^you trust 
people to go^ through wJ^at is essentially a paradigm shifl ?t their ©wn ' 
speed. ' They experience their lives differently — In a way you cannot • 
control and which you cannot structure -for them. It's not something Vqu 
can beat anybody-^vfir the head with. . . 

I think the same is,"tru6 of the paradigp change'we have been talking 
about in this conferences — of taki-ng this constellation of pro^blems 
seriously and changing your- life-st^le- accordingly . You have t^o allow people 
the freedom and timing of their own^ feelings. My childrien, for example, 
do not want to think about some of the limits that are in front pf them, 
and I must allow them that fr^dom. Simply because I see whatf I see does 
not me^ L qan Cause them to* see it. ^ 1 have changed^ my lifestyje, I have 
given up meat, and other things. My^ fi^^een year old son has not given yp 
meat, he has not chosen to do that, and I tnust" allow him that freedom. 



This seems to S very crucial as we set-out ||e educators.^ We must 
both tell people what we know, and We must chan^ our lives outse^-ves . 
'if we ^e convinced that is what we must 4o. Bui *<fcheri we must allow 
people thei4| own freedom to expei^ience the crisis in their ^ own way, And 
to come to their owi> choices about it. Consciousness change, lj.k^ 
religious conversion, stakes plice within the mystery and uniqueness of, 
each person' s indivi-dual life experience. * , ^ 
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A R5ACTIQN TO THE CCWFERENCE • 

,\ ^ » Harold. It. Hodcfkins6n, executive director ^ 

Profes^ofjal Institute, Anerican Mahagement 
'\ • \ Association, Washington, D.C., and former 

director f National Institute of Educatiod*^ ^ 

'. . .■{■ .• 

Energy Educati<m: What Do We Do Now?. 
' r ' ^ — ^ 

J te-sl Gr^ y^, you were fast bn your feet and a tough ac^t to-^ follow. 
1 will therefore^ not try to summarize the (Conference, except tq agree' 
with you on two, important- points. First,' conferences should ^xen^lify 
the pedagogy they advocate. If we recojpmend that 'people get invdl,ved 

^ in games alfd simulations and/soi'forl^h, they should be available here, 
they should be a part of- the conference. If we believe that people^ % 
should interact ^with speajjers^ we should $pt^ up formats that ma]^ those 
kihds of things ^possible. I >ftoticed one very dramatic moment the first 
^day of the conference, when the gentleman frcnn ERDA and the lady from the^^ 

^ nonprofit institution w^re at absolute loggerheads. I could see the ^RDA 
man writing like mad, and if we'd only had ten minues to let those ^two 

^et at each other, I had a feeling we could have learned something, .The 
secdhd thing about the conf er^ce*^*that ' s important is froih Dante's DiVirte 
Comedy , ^."^liere is' orie stage' in Wr4at/orlo— as^ I recall, it's ab<5ut 
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'eleven leVel% down — in \^ich the\diyane punishaient is to have a number ' 
of educators forced to sit forever at t;he back of] a large dark room 
looking^at illegible overheads. 1 think wit^i th^se two cracks I Siouid 
like to leave the conference behind instead ' summarize the last three 
ponfer^l^s l'\rjs been to^ . , , , * 

The^ first con:^rence was 6n Ithp crisis in t^Americem family. " This 
conference took place in March* It^was based pr^krily oh extrapolation^ 
and we were^told at least fifteen times that if present trends continue, 
there will b^>no American nuclear family left byw the ^ear 2000 — af;^ least, 
^K'we know it-^ today. Figures wate quoted such^^as the following: ^in .the 
District of Columbia in this" last yeeu: there, were;ifore ad^rtions thai! 
live births; in Edition, more, births occu^rre^ out w^lock £han in . \ 
-wedlock; in .Chicago in 1900 si>fty percent of Americans livg^ ih ekjb^nd^d 
families (mother, father, children, and at least one other relative)- , 
by. ^1965 only five p'ercent of Chicagoans lived in extended families. Tfiera-; 
fore, if we 'extrapolate this put, you' caAsee what's gij^ng to ]>appen. 

The second conference I went to, in A{>ril, was on vjLolence in^the • , 
United Statesl Major theme: therl is a crisis in the United 'States of 
miprecedented in^rtance, dealing vritl>'the number of murders and violent 
-crimes that are committed in the U.S. Figures were quoted,' such iL the 
number of- murders a child sees on television—the^ general average tends 
to l^e about 13,t)00 mux^rs, by the time 'he/she reaches ten years 6f age. 
Again, 'there's an exponential rs^te of increase in \^olent crimes, and'*if^ 
nothing happens, it's quite clesu: that we v/ill all be dead by the year 
2000. ' The year 2000 is always referred to. * ^ 

The May conferehce I went to was on pollution.^ ^ne' Mfflisage there 
wa3 that there's a -generally increasing level of poUution in a number 
of different areas of our natural resources. A number of interesting 
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comments came up about the nature of that pol]\^ti'on. Denver was mentioned 
a^ being one of the most striking exan^ples of/^ir pollution, and 4 number 
of other, such topics were d'eveloped. Exponential increases in pollution 
were demonstrated, the projections out to the year 2000 were made, .and , 
it was clear '*that if things continue as they now are, 'there wouldn't be 
•any wajisr, polluted or otherwise. Thelre skeins to be certain conference 
style dpd A certain mode of analysis of the problem, which is based on 
extrapolation: ^f things continue at theii^resent rater-X-Vill be the 
conseq^nce*" 'ri^t is a vfery useful analytrioal tool, biit it ^is not the " 
only analytical tool. I wish sometime we oould begin a conference with 
a different mode than that of "if we flon't do anything but projects it 
^ut, we wiir arrive at the following consequences." 

First of all, if you had such a conference in the fifteenth century^, 
you would immedia^tely be aware of the fact that the number of biblical 
interpretatioi^s were increasing sp drastically that if you simply put 
biblical interpretations on an exponential curve, the-world would-be 
covered with paper by the year 1800. . It does seem to me that we c^an learn 
a ^reat deal 'from extrapolation, but do we , need to think seriously about ^ 
some other ways of organizing conferences on the family, violence, pol- 

'lution, and other topics of t!iat sort. I would ^ree entirely With 
Mrs. Gray that we need some^n^w kind of integrative mode of analysis that 
wj.ir help us to put together the variaus kinds of crisis themes that 
We d^al. with ^nci,are serious about. (How does the fair^jly crisis relate 

.,to the energy crisis, etc.?) I hope to speak to that -need. -"^^ 

The othfer thing^ that happened this morning, and it happened it every 
one of the' other conferences, wa^- that a "we-they" . was created. ^*By 
raising our hands and feelihg virtuous because we've changed our habits, 
we thfen feel expiation of guilt, which is a classic? religious theme and 
is very good for you. It*s those other people, theW, the ones who didn't 
come to the conference, who are the problem. .Thaj^was true at the ^ 
family conference, it was true at the violence conference,, and it w^s* 
true* cit'the pollution conferenfce. So expiati6n of guilt is useful 
therapy, _ but doesn't solve the problem, r 

» - * I would^remind you of one historical fact wfiich "vas brought, up 
at two of these'^cohf erences , and which I think is fascinating. Carthage 
'was' the first city/'in relatively recent history to have obtained a popu^ 
^'lation of one 'million.; Thi 5 --is 'well, before the birth of Christ. Their 
mafh problems were aii" poliution,' w§tste jJisposal, and soil salinity — 
the soil became so futi of salt that \hey couldn't grovj anything. • I'm 
sure "there were people who said then, in Carthage^ .^hat if we continue 
to go a.^ the present rate/' x is going to happen." Note that' wells in 
Southern California are rtow beginning to pump salt -Wate^ instead, of frpsh. 

Let me now try to develop a theme that might b^ helpful in terms of 
trying to put n:ogether the various con?)onents i:hat we h^ve heard'thus far. 
I tMok there is a k^y concept which I'd Uke to emphasize J and that conf:ep 
is, reciprocity. Things ha^>e interactive effects on other .things, and 
they are not always predictable. The be'st example of this Icfck of predict- 

. ability is what .hapoaJfe^rwlT^^ the astronaut, came down 

from his historic flight into space ai\d was asked his feeliags when he 

.pushed the re t»fr rocket button that would cau«e 'the racket to come- 



shooting-back through the fiery curtain. Carpenter replied, "It occurred 
to me th^t I was riding in a vehicle made up of over 500,000 individual 
parts, each 'peirt having been contracted out to the lo^^&SlT bidder." Things 
then do have reciprocal rel&ti-ons with each other, and^ it is qowhere more 
clear than when, we are in a ^vehicle of which we are no lonS^^^in control. 
One o,f the reasons why some Americans don't 1 ike ^irplafife^fSfer'think'i is 
that they don't drive them. It is a different feeling' to sit in an air- 
plane than it is to sit in your own car, in^which, for better or for worse 
you are in complete control. So .the reciprocity of things, services 
and creatures is a terribly important 'theme, and^I think we can begin^ 
to work seriously with that kiM-of notnon-tn^ducation. ^ ^ ^ ~ • 

I agree with Mrs. Gray that there Jias been a perceptual r.evQjution 
that ha§ tak^ place in the last -decade. . The most striding aspect if ' 
this^o me, (I'm pri^-narily a social scientist), the first publication 

from NASA of pictures of tihe earth taken frcxn a.dist*ance far enough a^ay 
so that -the entire circular surface of the earth could, be seen. Hawing 
talked with and intipljiewed hundreds of people, it was clear that those 
pictures shocked rfiany. The first group they shocked was the Flat ETarth 
o Society, whit:h has been ^flourishing in the United States since 1850. 
They reacted by saying that the'^ entire NASA effort was simply a government 
front, and that those pictures were^ all contrived. However, it was 
clear^hat for most people, we do beg^n to see , the earth ag a spaceship. 
That's a ten year old metaphor— JCen Boulding f^rci^abiy began It— but it's 
'still very useful. What moulding said ten years ago, not only about 
energy, but about .pollution and human life, it's Aat we c^n't throw aaythijng 
away and we can''t kick anybody- out . And if there are two important 
dimensions arolind which we might build a curriculum based on reciprocity , 
it is ,that we cajv't throw anything away and we can't kick anytlpdy out.^ 
I did learn a homily that's vei^y important for me from this conference — / 
waste is only a resource for which we haven't yet found a use. That's a 
.nice vyorking thing. " * • ^ ^ ^ ' ' ^' 

Let tne then present five kinds of reciproci|>^s that we might firfd 
useful *in , building a curriculum. .The first reciprocity to be tak^n ^ 
seriously is the reciprocity between what^^chools teach "and. what the media 
teac^. Mr. Fenton mentioned ^^^s, but we didn't get down' to brass tacks. 
•What wo^ld happen if we started building withj.n a schools commuminty • 
curriculum^ based pn the media? I think that it would be very\easy to 
do. . One reason for the curriculum is to help kids analyze the real messe^ge 
behind commercial advertising. This morning when I got^ up I turned on 
the television. .Like Mrs. Gray, I know wliereof I spe^ak, , because I v/atcl^iu 
it, probably too much. The first thing that hit me at seven o^lock thi^ 
fvorninq was ail Alfo commerj:^al. That's a little tough at severi .o' clock 
in ^the morning,! but th^ messagd^f the commercial was \^^r.y- cle^ar : "doesn't 
your dog deserve Alpo?'* Now -thinking back to JohY^ Calvin, and the' 
inculcation of ^guilt in the averd^e human being, and *how easy it is to feel 
guilty a^d to work hard' for success when you f eel*guiltyj^ I had this feeling 
that the only' way •! could be a good parent to my dog was^ il I fed my dog 
nothing but animal protein. ' , ! ^' * . 

We'could prpbably pick ten or fifteen commercials that convey very 
nicely a given value orientation v^hich is co^rary to that of the schools. 
The schoot^ in the past have been what Willai* Waller used' to. call^ in a 

•J ' • / 
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vmiderful phrase, ''museums of virtue." Walking into a school used to be 
like walking into a museum — you could ,sQe all the virtues being practiced 
which the adfu],t: community no longer cared to' practice;, or didn't have the 
time or the Inclination to. .»Thus' we'^have the f£unQus teacher's contract 
written in, 1936 in North Carolina in which the female teacher promises, . 
Aot.that she will not get married during her tenure a^ a teacher, but 
that she will not fall in love. That was written into tHe contract. 
Teachers didn' t .smoke, teachers didn' t' drink, teachers didn't engage in 
many of the other social practices that- we all engage in. Why? Waller 
says because .schools are museums of virtue controlled by the adults to 
give an image of societr/^to young people which 'is contrary to what the ' 
adults do, but which might help in the next ^feneration. " 

One way tobget .into this reciprocity) in schools^ would be to develop 
a study procedure for the analysis of school values and media values. 
When ;the media and schools work together, what happens? When'^ey ire at 
loggerheads, wJk) wins? Such a program could fit sin$>ly into a number 
of existing oo^ses rather than reciting a new one. ^Themes could include 
energy, ^environinental protection, ^le family, violence,' etc. , aj.1 >v 
timed to con5>atability o^' school values and media values. Parents would 
be an important part of the instructional process as would the students 
tl>emselves. Rather than six new coursesy tljiS 'strategy provides for 
infiltrating a variety of cours.es in which the context and process' would • 
relevant. . ^ 

Reciprocity number two involves the interaction'between producers and 
consuifters. Mr^ Cicchet^ti, 'if that's the right one, got into this a little 
'bit, but I felt the amalysis w^s not <^uite -sharp enough. I understand 
now what the -producers need in terms of -incentives, but ^ always felt 
th^t Ii knew what they ne^ed — they needed higher profit motives. The " 
consumer, however, is somfetjhing else. What are the various incentive 
.systems' that might wdrk to make consumers and producers more reciprocal?/ 
At this conference we , still see each other af enemies, producers on or;e » , 
side and consumers div^Jie other. Are there", any ways those forces could 
work together for the^ common good? If you say no, I coijnend to your ^ 
attention a* short look at Japan, where* a number of 'very interesting experi- 
ments are undenAy in which consumers and producers are working together 
in a number of very cooperative settings. ' • ' ¥ 

Reciprocity jiuinber ^three concerns the relationship of Ae energy chain 
to the food chain and then into education. Our perceptions of these 
chains are all important. I would like to spend two minutes DUst to develop 
■this a bit if I may. If ^ou'ask a goldfish to write down everything that 
the, goldfish knew that was in his bojwl, the last thing he or she would write 
down would be w^ter. Watefr is so clpse to the average goldfish, so ^ much a ' 
pfrt of everyday life^-and there are- probably ♦attitude suJTveys to p^ove 
thiV^-that it would be very hard for a goldfish to separate him or herself, 
from" the environmeht^enougly to isolate water, because that*8 al^l there is — 
there's nothing else. I think that's a useful me t^phor for ^is kind of 
reciprocity. The other metaphor that I'd like to mention i? a statements 
from Milton Rokeach, whp wrote a book a few ijears ago called the Opefn and 
Closed Mind > As a summary of his -anal^is, which is a very interesting . 
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Study, said the following: *\Systems of huitvan perceptions exist to ' 
• serve two functions. The fiWst is to explain the world insofar as pos- - „ ' 
sible, and the se90i3d is to ^rdt;ect the individual from the worl^ insofar as 
necessary^- We Mve a-11 inet|people whose' need, for protection from the • 
world is aiDt' higher than otlher people's. One of the questions we can. 
4sk is what sort of strategie|s can we develop to lower the threat level 
for these people, «o that per|iaps they can* put on sonfe of the glasses th.at / 
might enable them to see the |/orld in more useful way|^ • 

' Out -of that, then, we cofce frc5m the energy chain to the food chain. 
Let me mention briefly here tie one most fascinating thing that hasn'vt been 
talked aibout at this conference and that ' s TVs imov''s law-. I don't think' 
•this was b]^ought up anywhere, p -Asimov has done a very intensive study of 
the relation of food to envir|nmental' factors, and has ccarte si^ with wjiat 
seems to be a very good wcrrkii|g Ian. That is, IQO jminds of vegetable matter 
will feed ten poiinds of herbi^iore or an animal that eats grass. /On that 
ten pounds of herbivore yoy cin raise one pound^ of carnivore. The relation- 
•ship in the African veldt, th^n, between the grass lands, the zebras who 
feed on the grass, and' the timers who fe^d on the zebras, is at very concise 
mathematical formula guit^ easjily worked out. And if you want to vary it, 
just have three dry seasons v™n the grass dies and you will see what happens' 
to the berlpivores and carnivoz|es. In the U.S*, a 100-pound man who eats 
only meat will need 1/000 pourfas ofMseef on rtSnd, to be fed byUO,000 p^yunds 
of vegetation. ^y/^ ^ * ' 

. The reason I present thisj. is that it seems to me very important when 
we think about the food chaiij fjto ^realize hpw related it is to the .ener^ 
chain, and that wl^en we talk about the importance of .the relationship Mtween 
vegetable matter and animals th^t^at it, then other animals that eat the 
animals, we've got a very mathematre^Tl^ th^ going .and Asimov is the first, 
man I know to put a formu2,a to lit which is quite \nvarient. - It doesn't 
matter much where you are irl tne world — it holds up. We are carfiivores ' 
amd I must (jpnfess tha1r I have Igiyen away some of my minor vices, but like 
Asimov himself, I still like ra^e roast beef. I tried and I tried but I 
can't get rid t>f it yet. But think every time you eat roast beef that 
represents a pound of ^o\)i ten 4x5un5s^f beef, and 100 pounds of vegetable 
matter. Somehow if we have tha: perception zinging around in our heads 
'it might heip me and^pthers to <ret^ thrcrugl? that part of the chain.. 

/ We have gone from ebergy tt food. Let me take it' now to nutritiorr. 
^We know quite accurately what t2ie^ consecjuences are .for child develpt>in«rit of 
a mother, v^o has inadequate* JWitritiQn during pregnancy. If a m6ther-has an 
inadequate diet, she has a ©ne in four^ch^nce of 'producing a baby who, at 
age-four, will have a brain weight. of J25 grams below normal. That's'a pretty 
concise 'fact . It's been tried in a number^^ settings and again, t^ith 
relatively little variance. Normal brain weight may vary a littfe according 
to the -amount of proteih in any given culture, but not much. Therefore 
if we start thinking about learning difficulties which we have i:o deal with 
from age fouPon, on^ of the;^best educational pjolicies this country could 
adopt is to make sure that every pregnant mo ther ^in the /Jnited States has 
had an adequate diet and has had one prenatal examination. ^ 
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That then is one example of the problem, of where you intervene 
in 'a conplex chain of events. I've taken it just thrpugh energy to food 
to nutrition to brain weight to learning. You can carry it on further 
if you wished— to learning, to delinquency,^ to powtef^ of .tlie other social 

.processes and casualties that aure produced by maleducation. Where then 
do we intervene in these^ atioqplex chains? We really don't know \i^ere 
Within the chain we ought to intervene, if at all, because we can't 
always predict tJie conse<iuences. And it may be that one of the methodologies 
that>e have to teach kids 'is how to deal with incalculable risks^ along with 
caaculable oneS,*and put tH^ ^together . -I was ^rribly iir5>resped on this 
score with^a conversation I had with the D^artmcint of Agricult\ire peogXe 
shortly before I left NIE. - They'd asked me to come over and gi^e a short 
talk on the relationship, of nutrition to childhood leaurning and later 
learning problems. We talked about, this for a while, and then *one of the 
major domos in the Agriculture C^partment said that's very, interesting, but 
it's based largely on hungei^and, he said, hunger is^ nit a problem at the < 
Department of Agriculture. We produce the food, and we get it to the i^rtiole- 
saler and that's really where our interest stops at Agricultiare^ somebody 
else has got to- take the problefa/over there. So tfxe government is orgeuoi^ed 
around the old perceptxial scheme, not the interaction of various f>rocess€s 
we have been discussing. To get across agencies is possible,' but to . 
get aqrbss department^ in tjiis town is virtually suicidal- We have; to • 
have some governmental mechanism that will think abput that whoJ.e chain. 
If we had one, and if #t became politically rfeal, * I would think we could 

"quifS'^quickly improve and be responsible for education because the politics 
really mirror t^e paMdigm at work in this society^ 

* , . , . ^% ' 

Reciprocity four across nations. I was struck with Mr. B2u:nett's 
notion in the O.S. as an \indeveloped nation^ Also the description we heard ■ 
ye3t^rday afternoon about what happened in Ohio when one failure led to 
^unother which led txT another, and all these, redundant systems that were 
stJpposed to have triggers to make^sure no error took place—none of it 
happened. was struck witn the, thought of what it must have been like, 
in Colianbus to realize that these systems were failing onfe after anothe^* 
because of the lack of reciprocal arrangements .they had with, each other. 
There has to be some kind Of reci{)rocity that will 'help us get across 
national barriers. One agency now is, I think, the main agency for 
doing that;.^.j.t' s thp Multinational Corporation, as Mr. Cicchetti mentioned. 
We need to pay a lot more attention to MLN's in schools. I don't think 
very many teachers know much abouCtfiem. The reason I wais so pleased with 
Mr. Cicchetti 's remarks was that explained to m& for the .first time 
the incentive system which allowed oil people to leave the oil in the 
ground, because they would make more money on it later on^ That was neat, 
I had never really thoxaght aboA^'that befote. Across nations, we need 
to think about MLN's and what they are used for: Who are they accountable 
to? Who controls them? And- then of course- the question is, who shoxild? 
• ' ♦ ^ '* 

The fifth reciprocity we need is s<^e kind of mechanism to gfet us ^ 
' across jurisdictions within the country* We have ver/ little talk eibout 
states at this conference, and when we did were sort of blui 

me«nies — I didn't hear anybody ^o was terribly fond of either states' 
rights or state government in terms of their enlightened view of the prob- 
. 'lems we were discussing. I do think this reciprocity is going to einerge. 
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and I thinJ^ so for tvfo reasons. The first is that we are' going to have 
to re-invent -the railroads. If there is a transportation crisis in the 

.United States, I think it is mid-range high speed transportation across 
major metropolitan areas. If you have taken the shuttle between 
LaGuaurdia iind Washington as often as I have, you would know that is not 
a long-term solution to^^he problem. Japan has soine excellent solutions"* 
in the form of high speed trains and monorail systems that, work extremely • 
effectively, but that'.s^a Very difficult way to go across jurisdictions. ■ 
I had an overhead which I wanted to bring down, but couldn't, which shows 
tha completion of two interstate highway systems as they come to a 
state line. It weis taken\f rom an airplame cQxDUt two miles up, and you see 

•these two mirvelous strips of concrete coming up to^ the state line and 
stopping".^ One is aJfout tfo miles north of ^e other. That actually 
exists in the interstate highway system» or did until a fast turn was mad^* 
to get you down from one to the other.* So we need a 'way of Solving these . 
jurisdictional issues between localities, states anA the federal government,, 
emd I think, the schools can play a limited role. ' TOey can't do it entirely, 
atnd'vsoaie this is going to be beyond thfe, immediate scope of schools * 
themselves. We can, however, begin to devi^lop the importance of jiurisdic- 
tionea cooperation in the perceptions of our students. We will need all 
of our cooperation as ye try to re-purchase the rights-of-way that have 
already been sold, usually to highway interests. 

^ 1 ' 

Those are five reciprocities you might want to think about ih terms 

of how they could contribute to a curriculum. Let me propose that we need 
to think about some kind of curriculum that will not deal with the . 
energy question alOhe. I would disag^^e with Mr. Boyer on this. We need 
a curriculum that will help schools to teach students to do the kind of 
social and technical linJcage .analysis that we've all been doing for 
the last two days. ,The:je are four generic dbmpet^ncifes that I think* 
underlie the liberal arts curriculum and h^e been shown to be related - 
to succes^^among' industrial managers, saled personnel, and hospital admin- 
istrators. These four elements tDf the generic oompetencies are as follows: 
One, the ai?ility to parse a problem into its components, to break a problem 
do%ni\ into its various parts i This is teachable, we've all don^ it, and- v«e 
all do it. Hie second part of the generic competencies, is the ability 
to analyze a problem in terms of creating analogies.- "This is like some- ^ 
thing else I know,** so that you are able to build in'^the relations of the^ ^ 
problem to another problem you've worked with, ^pu can create analogies. 
Ihis is one reason why the >liller Analogies is still used for. admission 
to graduate schools, because it works. Number three is option pi;<^uction# 
Can you create vl^bl^ options by putting together these various kinds of 
action and othpr forms of .analysis youi have at your di^sp'osal. I'd suggest 
there are three things you have to put together before yoil can analyze a 
social problem. They are the normative assumptions that we've talked 2±>out 
this ^rning,. values if you will; theories about hdw things happen /and 
you have to include theoyie^ into njost of your analysis); and the facts < , < 
or relevant data^ Hiese three domponents have to be put togjpther in 
options, and analysis. The fourth, which is the one most .of us fail on is 
/no proclamatit>n of success until the test data are in." Given those four^ 
generic competencies which are taught in a number of libaral arts colleges/ 
and which seem to be correlated" with su|:cess among indus£r^# manager f, 
sales personnel, and hospital administrators, we can start building a 
curriculum and. help teachers do this in a better way. ) 



The high school cvriculum in the last decade has taken a' fairly major' 
leap from one thousand \> two thousand course* titles. Only 45 percent of 
today 6 high school seniors are taking a course called English. Ken KOmoski 
has indicated that there aure over five hundred thousauid commercially . 
availablfe materials right *now from which teachers can dhoose. How on earth 
can teachers choose fmam 500,000 commercially available ;f(aS8»ials? We 
must encourage ^achers to develop more of t]gteir own materials. Teachers 
now spend less than five days a yeau: working on materials that they devised. 
They spend the jrest of the school year ^ on comnierciariy prepared materials." 
So the domination of those materials is very complete. I thitik'we need 
'more ' teacher autonomy working with community elements to develop the generic 
competencies I talked about a minute ago. 

The final 'point h^s to do with v^t I call a new series of metaphors. 
Let me read one of these out briefly. Many of theta come from the Hopi and 
the Navajo, because "the Hopi and the Navajo^ have, a great. concern for the 
environment, and understood a ''long time ago the relationship^between 
energy, productivity, hxmian beings, tmd technology. Aid indeed if yoa 
wamt to see a fascinating thing look at the river cleansing ceremony in 
which once a yeaur they go to the river and pray for their own atonement. 
They have coopitted crimes against, the river, they are blessed by the 
river and they try to do better the next year. That's about eight hundred 
years old and that's not neceissarily a bad' Way to look at the problem.- 

The issue of social pollul^on is a very vital metaphor. Every time 
we misutilize humaji res9urces we've created social pollution; Every time 
we lack integration between the. locals state and federal jxirisdictions, 
we have Social pollution. It'isn't visible in'thejg.r but ask your bank 
teller, your taxi driver, or others who deal with We public e^ery day, and 
they will be able to spot it pretty^wetl for.you.^ There are at least 
three areas in which social pollution makes itself felt: in the world of 
education, in the world pf work, and the world of leisure." The degree 
io which each person in this society has access to the 'community services 
tKat those three make possible, measures th^ quality of their live3. 
Number of patients per doctor is not a good measure of health care auid 
never will b%. But the speedy availability of health care to the cirtizen'^ , 
when the citizen needs ft is measurable and a finite meastire of at least 
the quantity of health care, and to some extent, the quality: ^ . 

These three things, work, education amd leisure wozfk together in terms 
of •either' creating or minimizing social pollution. We are now in a crisis, 
it seems to* me, in terte of the interactions of these three, ^e need to^work 
with the reciprocities I have mentioned, if education is unrelated to* the 
media in tegns of the message presented to the public, that is a form oi 
social pollution. As Robert Merton pointed out long. ago, societies generally 
get the crime rate that they "deserve. If you put people in situations in 
which conflicting norms atre unresolved and 'nobody cares much, that's the kind 
of crime rate that you are going to , get, because^ that's the kind of crime 
rate you deserve. 

In closing I aun not a pessimist, nor do I believe necessarily in the 
prophetS'of gloom, but I would like to point out to you a tcMnbstone in 



- 266ur-' 

• 



Laramie, Wyoming which I always liked. IX carries the inscription: " "See, 
I told you I was sicJc" I do have a feeling occasionally that t^ere are 
people vrtio come to conference^ v^o would just love to hav« the world go 
to hell, because it would prove their poinf^. I think we can deal with 
these complex problems, and reciprocity and autonomy are the two concfpts 
think .we ne.^d^ work with now. when do we become reciprocal? We know 
that Mrs. Gray is more autonomous now, phe is going to decide her own life. 
But she's 'done that after a lot of reciprocating with other people. When 
do nations become reciprocal? When do they become autonomous? When does 
the United States say,/'l Aofl't care what you all are doing, we are going ' 
to do this thing our way." Those are questions we don't know much about. 
Social scientists will be of little help in analyzing those questions. 
There is no social science that l know of that is expert in the 
analysis pf comparative normative judgment s. There . is. a profession that 
IS usually neglected at the family conference, the violence cortferen^e, 
and the pollution conference, and that's the philosophers." And I. wish we 
had one philosopher here, a gentleman or lady who makes a study of values 
and how x^ple make decisions about values. These questions then about 
reciproAty and autonom^, how they fit into the chains, can only be resolved 
I think, when we know more about normative theory. How do people make 
choices? And how should they? If we get to that point, then I think we 
are on the way. 



V 



- 267 -' 



VI 



CONFERENCE DISPLAYS 

During the conference the Energy Resecurch and Develop^nent lAdmiaistra- 
tion'5. (ERDA) Energy /Environment Simulator and a V^tiety of selected energy 
education materials w^re on display. , ^ 

The ERDA "Energ^f/Environment Simulator" provides observers with the 
opportunity to project by computer the nation's re'source utilization tn 
future decades • The effects of alternate decisions on the available ^energy 
resources and the environment becomes evident immediately. ^ It is an ex- 
cellent education tool. 

*ERDA provides displays of the "Energy /Environment Simulator" at various 
Sites throughout the country. For further Information, contact: Burrell L. 
Wood, special assistant for communication services, Office of Public Affairs, 
Energy Research and Development Administration, Mai^. Stop A1501, 20 Massa- 
chusetts Avenue, N.W. , Washington, D.C, 20545, 301/353-4357. 

Although the energy education materials displayed at the conference 
certainly were not comprehensive, they gave participants a good.. indication 
of energy educational product availability. These materials are described 
as follows: • ^ ' 

1. fhe Hydrocarbon Civilization is a series of eight activities for 
students in grades 10-12 and their' teachers. It includes an, interest sur- 
vey; a resqurce guide? four futurist techniques; an energy optionnaire; 
and a role-playing Situation- peveloper: Minnesota Environmental Sciences 
Foundation, Inc.,. 5400 GlenWood Avenue, Minneapolis, Minneasota 55422. 

2. Energy and Society is a six-week course for grades 9-11. ^ It in- 
cludes a student textbook and a teacher's manual published by Hxibbard* 
Scientific. Developer: Bialogical Sciences Curriculum Study, P.O. Box 930, 
Bolilder, Colorado 80360. 

3. "The Joule Unit" is a unit on energy for grades 5-7. It is part 
of Individualized Science Program, a total elementary school science curri- 
culum being published by Imperial International Learning Corporation. 
Developer: Learning Research and Developm^nti Center , University oi Pitts- 
burgh, 3939 O'Hara Street, Pittsburgh, Pennsylvania 15260. 

4. Growth Implications and the Earth's Future is a book that explore^ 
the attitudes of sqpondary school Students regarding ecological systems, 
growth, and survival. It also reviews* available curriculum materials re- *^ 
la ted to these issues, including materials for teaching key concepts such 

as food, population, "^nd energy • peveloper: Education Development Ccinter, 
Inc., 55 Chapel Street, Newton, Massachusetts 02160. *^ 

• ' ' « 

5. Energy Conservation Activities: Graded 1-6 is ^ book for students 

and teachers. It includes activities that can be integrated into all sxib- 
ject matter areas of an 'elementary school's ongoing currisului*. * Developed: 
Northern Colorado Educational Board of Cooperative Services, 830 South 
Lincoln, Longmont, Colorado B0501. 

t . - . ^ 
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6. Teacher's EnvirVimental Resource Unit; Energy and Powfer is* a 
booklet for teachers anS^students in grades 7-12. It provides basic in- 
formation cpi energy consumption and alternative energy sources^. The Energy 
Crisis; A Simulation is a six-week learning activity designed for stoidents 
in grades 7-12 .^^tudents play the roles of members of Congress an4,.«jnulate 
actions needed to create" a national energy policy. Developer: Brevard 
County Schools, Center for Environmental Learning, 1274 South Florida Avenue 
Rockledge, Florida 32955. 

■ • •• <v 

7. A series of 9 films and 8 filmstrips with abdio cassettes present 
information, about alternative energy sources . An 'overview film describes 
the series. It's designed for use by junior high and high sc^hool stSdents 
as wen as by adults. Developer: Educational Media Center, University of 
Colorado, IStadium Building, Boulder, Colorado 80302. 

8. "Energy is Where You' Find. It" is a package of t^o filmstrips and 
a teacher's guide for- high school students. Ah oil project in Alaska and 
offshore oil drilling are described. '^Developer: Atlantic* Richfield Com- 
pany,, P.O. Box 2679— T. A., Los Angeles, California ,90051. 

9. "Specifications for a. Teacher Training Model" is' a set of four 
manualsfor teaching energy-focused environmental education at the high 
school iSv^l. Included are orientation, content, instructional manage- 
ment, ana( implementation manuals. "Specifications for a Community Leader- 
ship Development Model" includes a content manual for an energy-focused 
community leadership program. Developer: -Far West laboratory for Educa- 
tional Research and Development, 1855 Folsom Street, San Francisco, Califor- 
nia 94103., . . ^ 

10- ' Energy and fen's Environment Activity Guide is a set of ei^ht. 
resources booklets for teachers, grades k-12. Included is information 
on current^ and future sources and uses of enargy, conversion of energy, 
limine of' energy, and impact of energy as welL^ as an introductory guide 
and a glossary. Ener^ ar\d Conservation ActWities for*the Classrocgn is \ 
a series of four notebooks which inElude lesson plans for grades 1-3, 4-6, 
7-9, and 10-12, respectively. The Energy- Films Index and the Energy Edu -' 
cation Bibliography are two books that list key resources for energy con- 
servation education. Developer: Energy aqd Man's Environment, 9224 South 
West Hamilton, Suite 301* J^ortland, Oregon 97201. 

11- Energy Conservation in t;^e Hone is a document subtitled, "An 
Energy Education/Conse.r^Vation Curriculum, for Home Economics Teachers." 
It explains major energy concepts and provides a comprehensive guide to 
understanding and .conserving energy, in the home. Ideas and Activit:| ^s' , ' 
for Teaching Energy Conservation; .Grades 7-12 is a curriculum guidPrfor * 
teachers, it includes pverviews of energy rescturces and consumption 
patterns. It also presents 49 activities to help students understap^ en- 
ergy concepts and practice energy conservation. "Finding Solutions to 
Environmental Prpblems : .A Process Guide'^' ^ a .booklet designed to ^ help 
high school and college students as'ts^ell as oitizen groups* identify the; 
most pressing environmental problems in their' communities and find solu- 
tions^ to them. Developer: EnvircSnment Center, University of Tennessee, 
South' Stadium Hall, Knoxviile, Tennessee 37916. 
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, 12. Our -Energy-Based Economy is a multimedia kit that explains' 
prihciplAs of economics and the relationship of energy supply to the free- 
market system. Designed for use in upper elementary and middle school 
grades, the kits i/clude four filmstrips with soundtracks, activity and 
assessment sheets^ and a teacher's guide. The Energy-Environment Game 

' is -a multimedia sWilation. for junior high and high school students. 
Through role playing, research, group discussions and public hearings, 
participaints simulate a real-life controversy centered on the demand for 
increased energy supplies. The kit includes a filmstrip with audio cas- 
settes and a variety of print materials. . Electrical Safety In and Around | 
the Home is a multimedia kit on electrical safety for children ages 9-12 4 
years and their parents,,, The kit includes two filmstrips with audio cas- 
settes, a teachfer's guide, a game, and activity sheets. "Electricity 
Serves Our Community" is a two-dimensional cardboard model of an electric 
power system, it is designed to provide students in intermediate grades • 

r. with an understanding of how energy is distributed to consumers. Distribu- 
tor: Edison Electric Institute; 90 Park Avenue, New York, New York 10016. 

13. Energy-Enviroflment Materials Guide is an annotated list of read- 
ings for. teachers and students. Student ^readings are organized by grade 
l^vel. Energy-Environment Source Book is a resource docume^jt for teachers, 
k-12. It includes two volumes, bound together: "Energy, Society and the 
Environment," and "Energy,* Its Extraction, Conversion, and Use," Energy- 
Environment Mifii-Unit Guide is a collection of seven short units on energy 
for science and social studies teachers, gr^dfes k-12. Each unit includes 
iesson plans geared to particular grade levels. Interdisciplinary Student; / 
Teacher Materials on Energy, the Environment, ajid the Economy is a series 
o^J^J^lets that provides resources for classroom use. The series includes 
"The Energy We Use" (Grade 1); ."Community Workers and the Energy They Use" 
(Grade 2);. "Energy, Engines, and the Industrial Revolution" (Girades 8-9J| 
"Transportation and the City" (Grades 8-9); "How a Bill Becomes a Law t^ 
Conserve Energy" (Grades 9, 11, 12); and "Agriculture, Energy, and Society" 
(Grades 10-12), Faqtsheet is a series of 19 siommaries of major energy ^ 
topics, including references, for use .by teachers arid secondary school 
students. Developer: National Science Teachers Association, 1742 Connec- 
ticut' Avenue', N,W. , Washington, D,C, 20009. 
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